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the  Tripp  Truck  equipped  with  this  bearing  will  run  with  leSS  pOWCr  than  any 
truck  in  use. 

Also   manufacturers   of  the   Tripp    Roller   Bearing    Transfer   Table. 


TRIPP*  METALLIC  *  PACKING, 


For  Piston  Rods  and  Valve  Steins, 

Now  in  use  at  the  We.st    Eucl    Street    Railway    Power    House  and  by  the 
largest  mills  in  New  England. 

Inform  vtion  gladly  furnished  upon  application  to  the  above  address. 


Introdactor>^. 


The  design  and  scope  of  this  work  will  be  found  as  clearly  indi- 
cated and  as  amply  set  forth  on  the  title  page  as  is  requisite  to  the 
most  complete  understanding  of  the  plan  which  it  involves  and  the 
character  of  the  matter  embodied  in  its  pages. 

As  there  stated,  it  is  a  collection,  original  and  selected,  of  the 
choicest,  most  striking  and  interesting  historical  facts  which  it  is 
possible  to  glean  on  the  subject  of  street  railways,  in  the  prepara- 
tion of  which  my  aim  has  been  to  present  them  divested  of  all  ver- 
biage and  in  a  form  calculated  to  interest  not  only  the  student  of 
figures,  but  the  average  reader  who  desires  to  add  to  his  store  of 
information  regarding  great  internal  enterprises. 

In  the  prosecution  of  my  purpose  every  important  work  has  been 
carefully  consulted,  with  a  view  to  examining  whatever  might  prom- 
ise aid  to  my  efforts,  and  nothing  bearing  on  the  work  has  been  left 
unexplored  in  its  preparation. 

Besides  these  invaluable  means,  the  best  private  sources  within 
the  circle  of  men  of  letters  have  been  resorted  to,  and  the  sugges- 
tions and  assistance  thus  personally  extended  have  added  materially 
to  the  pleasure  of  my  task  as  well  as  to  the  value  of  its  results. 

We  are  especially  indebted  to  the  following  gentlemen  who  have 
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made  it  possible  to  have  this  work  not  only  interesting   to   the   gen- 
eral reader,  but  accurate  and  reliable  in  the  inforrhation  supplied  : 

Mr.  Henry  M.   Whitney,  President  of  the  West  End  Street   Rail- 
way. 
Prentiss  Cummings,  Esq.,  Attorney. 

Hon.  John  H.   Studley,   Supt.  Sixth   Division  West    End   Street 

Railway. 
Louis  Pfingst,   Master  Mechanic  West  End  Street  Railway. 
F.  S.    Pearson,   Chief  Engineer   Electrical  department  West    End 

Street  Railway. 
H.  F.  Woods,  Purchasing  Agent,  West  End  Street  Railway. 
John  H.   Studley,  Jr.,  Chief  Clerk  Purchasing  department.  West 

End  Street  Railway. 

Having  wrought  to  the  best  of  my  ability  in  the  field  from  which 
this  history  has  been  garnered,  it  is  sent  forth  with  the  conscious- 
ness that,  whatever  defects  or  deficiencies  may  be  discovered,  it  has 
at  least  been  my  aim  to  spare  no  pains  in  rendering  it  as  readable, 
rich  in  facts,  and  as  perfect  of  its  kind  as  seems  to  me  possible. 

THE    EDITOR. 
Boston,   Mass.,   January  1892. 


Entered  According  to  the  Act  of  Congress,  1891, 

By  LOUIS  P.  HA6ER, 

In  the  Office  of  the  Librarian  of  Congress,  at  Washington,  D,  C. 
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West  End  Street  Railway. 


HISTORICAL    FACTS. 

The  First  Steam  Railroad  —  Inception  of  the  West 
End  System  —  A  Grand  Boulevard  —  Detailed  Plan, 
Cost,  etc. 

T  T  is  not  our  purpose  in  this  work  to  go  into  the  lengthy  details 
■'■  of  the  introduction  of  steam  railroads,  but  as  it  is  somewhat  in 
line  with  the  subject  in  hand,  and  as  it  will  serve  the  purposes  of 
comparison  later  on,  we  may  be  pardoned  for  making  a  slight  digres- 
sion, as  we  hope  thereby  to  relieve  the  tedium  which  the  mere 
recital  of  bare  facts  and  figures  would  necessarily  entail. 

To  the  unthinking  or  superficial  observer  of  things  as  they  exist 
to-day,  it  would  sound  strange  to  be  told  that  it  is  but  a  little  over 
sixty-five  years  since  a  steam  railroad  was  first  suggested  to  Thomas 
Gray,  who  was  then  travelling  in  the  northern  part  of  England,  and 
that  to  him  the  world  owes  all  that  it  at  present  enjoys  in  the  mag- 
nificent equipment  of  the  thousands  of  lines  which  traverse  the  two 
hemispheres.  Yet  such  is  the  fact;  but  the  introduction  of  steam 
for  purposes  of  transportation  was  not  the  work  of  a  month  or  a 
year,  and  the  encouragement  Mr.  Gray  met  with  in  attempting  it 
would  have  discouraged  any  one  less  enthusiastic  than  he  proved  to 
be.  He  stood  looking  at  a  small  train  of  coal  cars  impelled  by 
steam  along  a  tramroad  which  connected  one  of  the  colleries  of 
that  district  with  a  wharf  at  which  the  coal  was  shipped.  Ap- 
proaching the  engineer  of  the  train,  he  asked  : 

"  Why  are  not  these  tramroads  laid  down  all  over  England,  so  as 
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to  supersede  our  common  roads,  and  steam  engines  employed  to 
convey  goods  and  passengers  along  them  so  as  to  supersede  horse 
power  ? " 

"Just  propose  you  that,"  said  the  engineer,  looking  at  the  ques- 
tioner with  the  corner  of  his  eye,  "  to  the  nation,  sir,  and  see  what 
you  will  get  by  it !  Why,  sir,  you  would  be  worried  to  death  for 
your  pains  !  " 

The  intelligent  traveller  did  not  heed  the  engineer's  warning, 
however,  and  it  is  fortunate  for  the  world  that  he  did  not.  The 
idea  he  had  conceived  continued  to  haunt  his  brain,  and  would  not 
be  driven  out.  Tramroads,  locomotive  steam  engines,  horse  power 
superseded  !  Mr.  Gray  would  talk  of  nothing  else  to  his  friends, 
and  at  length  broached  the  scheme  openly  ;  first  to  the  public  by 
means  of  letters  and  circulars,  and  later  by  the  publication  of  a 
book.  Although  to  all  this  trouble,  the  engineer's  words  seemed 
likely  to  prove  true,  as  hardly  any  one  would  listen  to  him  or  be 
bothered  with  his  fancies. 

Still  he  persevered,  holding  the  public  by  the  button,  as  it  were, 
and  dinning  into  its  ears  the  same  wearisome  words :  Tramroads, 
locomotive  steam  engines,  horse  power  superseded !  From  public 
political  men,  including  the  cabinet  ministers  of  his  day,  he  received 
but  little  encouragement.  A  few  influential  commercial  men,  how- 
ever, began  at  length  to  be  interested  in  his  plan.  Persons  of  em- 
inence took  it  up  and  eulogized  and  advocated  it  almost  as  enthusi- 
astically as   its  original  projector. 

It  having  thus  been  proved,  according  to  Dogberry's  immortal 
phrase,  "  that  the  scheme  was  a  good  scheme,  it  soon  went  near 
to  be  thought  so."  Capital  came  to  its  aid,  and  in  1826  Parlia- 
ment passed  an  act  authorizing  the  construction  of  the  first  British 
railway  for  general  traffic. 

Here  in  the  United  States  steam  railroads  were  soon  after  intro- 
duced, but  the  history  of  such  enterprises  is  so  well  known  that  it 
is  needless  to  take  up  space  with  events  concerning  them.  The 
subject  is  an  interesting  one  for  individual  investigation,  and  the 
student  will  find  that,  though  progress  was,  and  always  has  been, 
more  rapid  in  this  country  than  anywhere  else  on  the  face  of  the 
globe,  it  was  not  made  without  the  most  determined  opposition  from 
some  quarters.  Even  our  canals  shared  the  fate  of  all  other  enter- 
prises   in    this  respect,  and    their    projectors  were  targets  for  the 
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:shafts  of  ridicule  and  even  political  persecution.  Since  the  time  of 
Galilei,  the  creator  of  experimental  science,  this  has  always  been 
the  case,  and  probably  always  will  be.  No  great  discovery  or  enter- 
prise has  ever  sought  public  recognition  that  there  didn't  come  from 
some  corner  the  stereotyped  "  I  object,"  although  modern  society 
tempers  all  reference  to  such  obstructionists  with  the  more  pleasing 
term  of  "  conservatism."  Call  it  what  you  will,  there  are  those 
to-day  who  sit  in  the  flickering  light  of  a  tallow  dip  nursing  the 
prejudices  which  made  the  Inquisition  a  possibility,  but  they  recog- 
nize the  fact  that  "the  world  do  move,"  though  the  acknowledg- 
ment comes  through  clenched  teeth  and  with  moody  indifference. 

Having  given  the  reader  an  inkling  of  the  opposition  which  beset 
the  introduction  of  steam  railroads  in  this  and  other  countries,  he 
will  be  enabled  to  read  between  the  lines  as  he  follows  the  brief 
history  of  the  street  railway  system  of  Boston,  from  its  earliest 
date  to  the  present  time,  and  note  the  difficulties  which  surrounded 
and  hampered  its  progress,  but  which  eventually  surmounted  all 
obstacles  and  culminated  in  one  of  the  most  complete  and  compre- 
hensive systems  known  to  the  world. 

INCEPTION    OF    THE    SYSTEM. 

In  1886  Mr.  Henry  M.  Whitney,  who  had  become  convinced  of 
the  magnificent  possibilities  of  that  section  of  Boston  bordering  on 
the  town  of  Brookline,  purchased  large  tracts  of  land  along  the  line 
of  Beacon  street  in  the  latter  place,  and  shortly  after  formed  a  syn- 
dicate for  its  development.  Having  done  this,  he  employed  F.  L. 
•&  J.  C.  Olmsted,  of  Boston,  to  carry  out  the  plans  he  had  long  cher- 
ished of  connecting  the  two  places  named  by  a  grand  boulevard  200 
feet  in  width. 

The  plans  were  admirably  carried  out  under  the  direction  of  the 
Messrs.  Olmsted,  and  the  result  is  one  of  the  most  picturesque  thor- 
oughfares this  country  can  boast  of.  The  length  of  the  boulevard  is 
something  over  seven  miles.  Through  its  centre  run  the  two 
tracks  of  the  electric  railway,  on  either  side  of  which  shade  trees 
have  been  set,  and  though  planted  but  a  short  time  are  already 
"beginning  to  reveal  the  beauties  of  the  picture  which  will  be  pre- 
.sented  in  its  fullness  a  few  years  hence.  It  is  something  altogether 
unique  to  step  into  one  of  these  cais  and  ride  out  to  Chestnut  Hill 
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reservoir;  or,  what  is  better  still,  if  one  would  properly  appreciate 
the  grand  work  in  progress  in  the  Back  Bay  district,  start  from  the 
Public  Garden  and  pass  through  Commonwealth  avenue  to  the 
boulevard.  This  will  give  a  better  idea  of  the  beauties  which  are 
gradually  unfolding  under  the  direction  of  the  city  of  Boston,  and 
the  link  supplied  by  the  West  End  Street  Railway  connecting  it 
with  the  beautiful  and  wealthy  town  of  Brookline.  Residences  of 
almost  every  conceivable  style  of  architecture  and  of  rare  beauty  of 
design  form  the  background  of  terraced  lawns  shaded  by  noble 
trees,  the  broad  macadamized  driveways  bordering  the  tracks  of  the 
railway  being  thronged  every  pleasant  day  with  the  equipages  of  the 
wealthy  and  those  less  fortunate  in  worldly  possessions,  but  all  shar- 
ing alike  in  the  pleasure  it  affords. 

DETAILED    PLAN    OF    BOULEVARD,    COST,    ETC. 

The  detailed  plan  of  the  grand  boulevard  is  as  follows  :  Average 
width,  1 60  feet;  sidewalks  on  both  sides,  10  feet  wide;  planting 
space  for  trees,  5  feet  ;  driveway,  30  feet ;  trees,  5  feet ;  railways, 
20  feet ;  trees,  5  feet ;  bridleway,  20  feet  ;  driveway,  50  ;  trees,  5 
feet.  Length  of  boulevard,  seven  miles;  total  cost,  about  ^227,000. 
About  1,300,000  square  feet  of  land  was  required  to  widen  the  bou- 
levard to  its  present  width.  Of  this  amount  the  West  End  Land 
Company  gave  630,000  feet,  or  about  one  half  the  quantity  needed 
for  the  improvement,  and  Mr.  Henry  M.  Whitney  pledged  ^100,000 
individually  for  the  project.  The  increase  in  taxable  property  has 
been  so  great  along  the  line  of  this  fine  thoroughfare  as  to  prove  a 
source  of  revenue  little  expected  by  its  most  sanguine  friends. 

The  syndicate  formed  for  the  purpose  of  developing  this  section 
was  known  as  the  West  End  Land  Company,  and  shortly  after  its 
organization  it  became  evident  that  the  means  of  transportation, 
which  then  consisted  of  a  line  of  coaches  and  the  Boston  &  Albany 
Railroad,  were  entirely  inadequate  to  convey  the  thousands  who 
would  naturally  be  attracted  in  that  direction,  and  a  street  railway 
corporation  was  formed  for  the  purpose  of  constructing  a  line  from 
Boston  to  Brookline,  the  articles  of  association  locating  the  road  as 
follows : 

Commencing  at  the  intersection  of  Marlborough  street  and  West 
Chester  park,   in   Boston,   through   West   Chester  park    to   Beacon 
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street,  thence  through  the  latter  street  in  Boston  and  Brookline  to 
its  intersection  with  Chestnut  Hill  avenue,  its  terminus.  Also,  to 
commence  at  the  intersection  of  Beacon  street  and  Washington 
street  in  Brookline,  and  to  extend  through  the  latter  street  to  Har- 
vard square,  Brookline  ;  and  to  extend  from  the  intersection  of  Bea- 
con and  Washington  streets  through  the  last  named  street  to  its 
intersection  with  Cambridge  street.  Ward  25,  Boston.  Also,  to 
commence  at  the  intersection  of  Beacon  and  Harvard  streets, 
througji  the  latter  to  Harvard  square  ;  and  to  extend  from  the  inter- 
section of  Beacon  and  Harvard  streets,  Brookline,  through  Harvard 
street  to  AUston  station  on  the  Boston  &  Albany  Railroad,  the 
length  of  the  road  being  about  eight  miles. 

The  completion  of  this  road,  or  system  of  roads,  gave  Boston  a 
means  of  transportation  to  Brookline  and  the  suburbs  of  the  city  in 
and  around  Chestnut  Hill  reservoir,  and  furnished  Brookline  with 
better  accommodations  than  that  town  had  previously  enjoyed  for 
communicating  with  the  city.  It  had  been  in  operation  but  a  few 
years,  however,  when  the  subject  of  street  blockades  in  Boston 
began  to  assume  a  serious  aspect,  and  this  at  once  engaged  the 
attention  of  the  master  minds  who  were  then  working  to  develop 
the  suburbs  and  led  to  the  consolidation  which  followed  in  1887. 

It  would  be  useless  to  attempt  to  enumerate  the  various  phases 
which  opposition  to  these  two  gigantic  enterprises  assumed.  They 
are  well  outlined  in  the  several  speeches  of  Mr.  Whitney  before  the 
Legislature  and  the  Central  Club  of  Somerville,  while  the  benefits 
which  have  accrued  under  them  are  pointedly  told  by  Prentiss 
Cumings,  Esq.,  in  his  address  before  the  legislative  committees  on 
Cities  and  Taxation,  and  to  which  we  would  refer  the  reader.  The 
statistics  these  addresses  contain  are  taken  from  the  most  reliable 
sources,  and  are  such  as  to  strengthen  the  confidence  of  the  public 
in  the  good  intentions  of  the  West  End  Street  Railway  Company 
toward  the  public,  while  exercising  ordinary  prudence  in  protecting 
the  interests  of  its  stockholders. 


STREET   RAILWAYS. 

The  First  "Horse"  Railroad  —  Tribulations  of  the  Pio- 
NEERS  OF  Street  Railways  —  Novel  Method  of  Wreck- 
ing A  Corporation — The  Lord's  Day  and  the  Deacon  — 
Charters  and  Locations  of  the  Various  Roads. 

THE  first  "horse  "  railroad,  and  what  no  doubt  gave  the  cue  to 
the  pioneers  of  street  railway  transportation  in  the  vicinity  of 
Boston,  was  a  line  from  Harvard  College  in  Cambridge  to  the  Fitch- 
burg  Railroad  at  Union  Square,  Somerville.  It  was  a  unique  affair, 
its  equipment  consisting  of  a  steam  passenger  coach  which  had 
seen  better  days,  and  which  had  been  relegated  to  this  service  long 
after  it  had  passed  the  period  of  its  usefulness  behind  the  iron 
horse.  The  length  of  the  road  was  about  a  mile  and  a  half,  to  give 
what  the  Yankee  calls  a  rough  guess,  and  its  trips  were  scheduled 
to  connect  with  the  passenger  trains  on  the  Fitchburg.  It  was  not 
a  chartered  institution,  but  the  enterprise  of  one  man,  and  history 
fails  to  inform  us  whether  he  owned  the  rolling  stock  and  the  one 
pair  of  horses  used  as  motive  power  in  conveying  passengers  to  and 
fro.  Be  that  as  it  may,  it  was  a  "monopoly,"  although  not  particu- 
larly "gigantic"  in  its  proportions,  and  unquestionably  served  its- 
day  and  generation  well.  The  first  street  railway  corporation  to 
receive  a  charter  from  the  Massachusetts  Legislature  was 

THE  DORCHESTER  AND  ROXBURY. 

This  was  in  1852,  and  the  corporators  named  were  William  D. 
Swan,  Charles  C.  Holbrook  and  William  Hendry.  By  a  special  act 
passed  May  30,  1857,  they  were  empowered  "to  construct,  maintain 
and  use  a  railway  or  railways,  with  convenient  single  or  double 
tracks,  from  a  point  on   Meeting   House  Hill,  in  the  town   of  Dor- 
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Chester,  upon  and  over  Hancock  and  Stoughton  streets,  so  called,  in 
said  town  of  Dorchester,  to  the  line  separating  said  town  from  the 
city  of  Roxbury  ;  and  also  from  a  point  near  the  Town  House  in 
said  Dorchester,  upon  and  over  Washington  street,  so  called  in  said 
town,  to  the  line  separating  said  town  from  the  city  of  Roxbury, 
and  at  said  line  to  connect  with  the  Metropolitan  Railroad  Com- 
pany," etc.  The  duration  of  this  corporation  was  extended  by  the 
Legislature,  but  on  October  i,  1864,  its  property  and  franchise 
passed  into  the  hands  of  the  Metropolitan  Railroad  Company, 

METROPOLITAN    RAILROAD. 

J.  P.  Ober,  Moses  Field  Fowler  and  Henry  N.  Hooper  and  their 
associates  were  the  corporators  of  the  Metropolitan  Railroad,  and  a 
charter  was  granted  them  May  21,  1853.  The  first  location  granted 
the  company  was  from  the  old  Boylston  Market,  corner  of  Washing- 
ton and  Boylston  streets,  Boston,  to  Eliot  square,  Roxbury. 
Twenty  other  locations  were  subsequently  granted  by  the  cities  of 
Boston  and  Roxbury,  so  that  at  the  time  of  consolidation  in  1887, 
the  Metropolitan  had  become  the  most  important  of  the  roads  doing 
business  in  Boston. 

CAMBRIDGE    RAILROAD. 

The  corporators  of  this  road  were  Gardiner  G.  Hubbard,  Charles 
C.  Little  and  Isaac  Livermore,  the  company  being  incorporated  the 
same  year  as  the  Metropolitan  (1853).  The  first  location  in  Boston 
was  granted  December  4,  1854,  and  was  from  the  intersection  of  the 
West  Boston  bridge  with  Cambridge  street,  with  a  double  track 
extending  to  Chambers  street,  thence  with  a  single  track  through 
Cambridge  street  to  Green  street,  and  the  latter  street  to  Bowdoin 
square.  Five  subsequent  locations  were  granted,  so  that  in  1887 
the  company's  route  extended  to  Boylston  street ;  also  through 
Chardon,  Leverett  and  Lowell  streets,  returning  to  Cambridge  via 
Brighton  street,  over  Craigie's  bridge.  For  the  privilege  of  using 
Craigie's  bridge  the  company  paid  into  the  treasury  of  Boston  $^0 
per  year  on  each  car  run  over  that  structure.  At  the  time  of  the 
incorporation  of  the  Cambridge  Railroad,  what  is  now  known  as  the 
West  Boston  bridge,  at  the  foot  of  Cambridge  street,  was  owned  by 
a  company  called  the  Hancock  Free  Bridge  Corporation,  and  all 
cars  were  subjected  to  the  payment  of  toll  when  passing  between 
the  two  cities. 
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UNION    RAILWAY. 


Two  years  later  (1855)  the  Union  Railway  Company  was  incor- 
porated, with  John  C.  Stiles,  Moses  M.  Rice  and  T.  Russell  Jencks 
as  corporators.  This  company  leased  the  tracks  of  the  Cambridge 
Railroad  Company  and  had  its  route  over  the  first  location  granted 
the  latter  through  Leverett  street,  returning  to  Cambridge  via 
Craigie's  bridge. 

MIDDLESEX    RAILROAD. 

The  charter  of  the  Middlesex  Railroad  was  granted  April  29, 
1854,  Asa  Fisk,  Richard  Downing  and  David  Kimball  and  their 
associates  being  the  corporators.  The  fight  to  obtain  a  location  in 
the  city  of  Boston  was  a  long  and  bitter  one,  but  on  March  6,  1857, 
the  first  car  was  run  from  Charlestown  Neck  to  the  corner  of 
Charlestown  and  Stillman  streets  in  the  city  proper.  The  road  was 
necessarily  a  crude  affair,  the  rails  being  of  cast  iron,  and  only  eight 
feet  in  length.  After  the  road's  extension  to  Dock  square  through 
Cornhill,  which  was  finally  effected  after  paying  the  city  of  Boston 
fj^ 1 0,000  for  the  cost  of  changes  on  Sudbury  street  and  the  widen- 
ing of  Union,  "bob-tail"  cars  made  the  circuit  from  Bunker  Hill  to 
Dock  Square,  where,  instead  of  changing  the  horses  to  the  other 
end  of  the  car  for  the  return  trip,  the  car  was  swung  around,  the 
body  of  it  being  hung  upon  a  centre  pivot,  which  permitted  the  car 
to  turn  in  either  direction.  The  sensation  of  being  thus  whirled 
around  was  peculiarly  edifying  to  passengers,  many  of  whom,  espe- 
cially ladies,  no  doubt  made  the  trip  for  the  sole  purpose  of  expe- 
riencing it.  Volumes  of  interesting  incidents  and  anecdotes  might 
be  written  concerning  the  Middlesex  Street  Railroad's  early  history, 
its  struggles  for  extension  and  the  level-headedness  displayed  by  its 
managers  in  overcoming  the  obstacles  which  beset  it  upon  every  hand ; 
but  a  single  one  must  suffice  here,  as  showing  the  prejudice  which 
existed  against  the  running  of  its  cars  on  the  Lord's  day.  A  good 
deacon  had  visited  Boston  one  Sunday,  presumably  making  the  jour- 
ney from  his  Charlestown  home  on  foot.  As  he  was  about  to  re- 
turn, he  caught  sight  of  a  Middlesex  car,  and  the  day  being  very 
inclement,  he  pocketed  his  moral  scruples  and  entered  it.  Comfort- 
ably seated  in  the  car,  and  its  only  other  occupant,  was  a  prominent 
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citizen  of  Charlestown,  to  whom  the  pious  deacon,  with  well-feigned 
indignation,  said :  "  What's  this  car  doing  over  here  on  the  Lord's 
day  ?"  Being  informed  by  the  citizen  that  it  was  the  intention  of 
the  company  to  run  its  cars  regularly  on  Sundays  as  on  other  days, 
but  little  more  was  said  until  the  car  had  proceeded  some  distance, 
when  the  deacon,  who  had  no  doubt  been  mentally  debating  the 
moral  aspect  of  such  a  course,  suddenly  exclaimed  :  "  Well,  I  must 
confess,  it's  mighty  comfortable  !  " 

Public  sentiment,  which  was  at  first  most  bitter  against  the  intro- 
duction of  this  road  to  supersede  the  old  line  of  omnibuses,  grad- 
ually succumbed  to  the  inevitable,  and  on  April  30,  1858,  the  com- 
pany was  permitted  to  cross  Charlestown  bridge  without  the  pay- 
ment of  toll  thereafter,  and  a  year  later  that  restriction  was  removed 
from  the  Maiden  bridge. 

The  subsequent  history  of  the  Middlesex  Street  Railway  up  to 
the  time  of  its  consolidation  with  the  Highland  road  was  one  of 
unexampled  prosperity.  Its  lines  were  extended,  its  equipment 
greatly  improved,  and  its  managers  had  the  satisfaction  of  seeing  its 
stock  advance  from  $30  per  share  to  $158. 

BROADWAY    RAILROAD. 

The  charter  of  this  road  was  granted  on  the  same  date  as  that  of 
the  Middlesex  company,  April  29,  1854,  with  Charles  J.  F.  Allen, 
Seth  Adams  and  John  P.  Monks  named  as  corporators.  The  loca- 
tion of  its  route  was  from  South  Boston  Point  (now  City  Point)  to  a 
point  near  the  intersection  of  Broadway  and  Turnpike  street  (now 
Dorchester  street),  for  the  purpose  of  forming  a  junction  with  the 
Dorchester  Avenue  Railroad.  The  business  was  continued  from 
the  time  it  commenced  operations,  which  was  four  years  after'  the 
granting  of  the  charter,  until  May  25,  1868,  when  an  act  was  passed 
by  the  Legislature  changing  its  name  to  that  of  the 

SOUTH    BOSTON    RAILROAD. 

The  locations  subsequently  granted  by  the  city  are  substantially 
the  same  as  those  in  use  by  the  South  Boston  cars  at  the  present 
time(i89i). 
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BOSTON    AND    CHELSEA    RAILROAD. 


Charter  also  granted  April  29,  1854,  the  corporators  named  in 
the  act  being  Isaac  Stebbins,  John  Low,  Bradbury  C.  Bartlett,  John 
Rice  and  Thomas  Russell.  The  route  of  this  road  has  not  been 
changed  since  the  act  of  incorporation. 

DORCHESTER    RAILWAY. 

The  Dorchester  Railway  Company  succeeded  the  Dorchester 
Avenue  Railway  Company  in  January,  1858,  by  decree  of  the 
supreme  judicial  court,  the  company  failing  to  meet  the  provisions 
of  its  charter,  which  was  granted  in  1854.  Its  corporators  were 
Cheever  Newhall,  Edward  King  and  John  J.  May,  the  first  location 
granted  being  "from  a  point  near  the  Lower  Mills,  so  called,  in  the 
town  of  Dorchester,  upon  and  over  the  way  or  street  heretofore 
known  by  the  name  of  the  Dorchester  turnpike,  or  Turnpike  street, 
to  the  line  of  the  city  of  Boston,  and  thence  upon  and  over  such' 
streets  in  South  Boston  as  the  Board  of  Aldermen  of  the  city  of  Bos- 
ton may  determine,  upon  and  over  the  North  Free  bridge  (Federal 
street  bridge),  and  upon  and  over  Sea  and  Broad  streets  in  the 
direction  of  State  street."  All  subsequent  locations  were  granted 
the  Dorchester  Railway  as  successors  of  the  Dorchester  Avenue 
Railway  Company.  It  is  related  of  the  latter  organization  that  it 
was  equipped  at  one  period  of  its  brief  existence  with  double-deck 
cars,  and  that  after  passing  through  a  series  of  discouraging  annoy- 
ances by  its  competitors,  met  its  death  by  an  accident  to  four  of  its 
passengers,  who  purposely  tumbled  from  the  top  of  the  car  on 
which  they  were  riding  and  then  sued  the  company  for  damages. 
Judgment  was  rendered  against  the  corporation,  and  this  with  other 
unfortunate  circumstances  caused  its  collapse.  As  stated  elsewhere, 
the  property  and  franchise  of  the  Dorchester  Railway  Company 
passed  into  the  hands  of  the  Metropolitan  Railroad  Company, 
October  i,  1863. 

DORCHESTER    EXTENSION    RAILWAY. 

Henry  L.  Pierce,  Asaph  Churchill  and  Edward  H.  R,  Ruggles 
were  the  corporators  of  this  company,  which  received  its  charter 
February  18,    1859.     Its  line  was   located   from   a  point   near   the 
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Lower  Mills  in  Dorchester,  and  connected  with  the  (then)  terminus 
of  the  Dorchester  Railway  at  Centre  street  in  that  town.  This 
road  was  purchased  by  the  Metropolitan  Railroad  Company  in  Octo- 
ber, 1863,  and  the  several  locations  thereafter  were  granted  the  lat- 
ter corporation. 

SUFFOLK    RAILROAD. 

This  road  was  chartered  April  30,  1857.  Its  corporators  were 
George  H.  Plummer,  Ebenezer  Atkins,  Edward  F.  Porter,  David  L. 
Webster,  Asa  Fisk  and  John  G.  Webster  and  their  associates.  The 
property  and  franchise  of  this  corporation  were  purchased  by  the 
Metropolitan  Railroad  Company  July  27,  1864,  and  locations  there- 
after were  granted  to  the  latter. 

WINNISIMMET    HORSE    RAILROAD. 

The  Winnisimmet  Horse  Railroad  Company  received  its  charter 
May  26,  1857,  and  its  route  was  from  that  portion  of  Chelsea  called 
Prattville,  over  the  Winnisimmet  Ferry  and  the  tracks  of  the  Mid- 
dlesex Railroad  to  "Scollay's  Building,  so  called,  in  Court  street, 
Boston." 

LYNN  AND  BOSTON  HORSE  RAILROAD. 

Incorporated  April  6,  1859.  Its  charter  called  for  a  location 
from  the  town  of  North  Chelsea  through  Saugus  to  the  city  of 
Lynn  ;  to  enter  upon  and  use  the  tracks  of  the  Boston  and  Chelsea, 
Chelsea  Beach,  and  Middlesex  companies,  all  tracks  in  Chelsea  and 
East  Boston,  the  ferry-ways  and  boats  of  the  Winnisimmet  Ferry 
Company  and  "the  tracks  of  any  horse  railway  company  in  the  city 
of  Boston  ;  for  the  purpose  of  transporting  its  own  passengers  to 
and  from    Scollay's  Building,  so  called,  in  Court  street,  Boston." 

WINTHROP    RAILROAD. 

This  road  was  chartered  March  22,  1861.  In  1865  a  location 
was  granted  it  in  East  Boston,  but  the  location  not  having  been 
constructed  by  the  company  it  became  void.  Its  franchise  and 
property  were  sold  to  the  town  of  Winthrop  a  year  or  two  later  and 
shortly  thereafter  the  road  was  abandoned. 
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CHELSEA    AND    EAST    BOSTON    RAILWAY. 

Incorporated  May  5,  1863.  Its  charter,  rights  and  franchise 
were  assigned  to  the  Metropolitan  Railroad  Company  December  5, 
1865. 

BROOKLINE    AND    BACK    BAY    RAILWAY. 

September  15,  1868,  the  Brookline  and  Back  Bay  Street  Rail- 
way Company  conveyed  all  its  franchises  and  rights  to  the  Metro- 
politan Railroad  Company. 

THE    HIGHLAND    STREET    RAILWAY. 

This  road  was  chartered  April  12,  1872,  and  began  active  opera- 
tions the  22d  of  the  following  October.  Its  termini  were  Grove 
Hall  in  the  Roxbury  district  and  Temple  place  in  the  city  proper. 
It  was  the  best  equipped  of  the  several  street  car  lines,  its  cars 
being  handsome  specimens  of  architecture,  and  their  bodies  were 
ornamented  with  the  conventional  plaid  of  the  Scotch  Highlanders, 
in  the  centre  of  which  on  either  side  was  a  panel  representing  some 
historical  scene  or  a  portrait  of  some  one  of  the  Massachusetts 
governors  for  which  the  cars  were  named.  It  was  the  first  to  uni- 
form its  employees,  adopting  for  this  purpose  a  gray  cloth  similar 
to  that  of  the  letter  carriers'  uniforms.  It  was  a  well-managed  cor- 
poration, exacting  the  strictest  courtesy  from  its  employees  toward 
the  patrons  of  the  road,  in  return  for  which  it  paid  liberal  salaries 
and  otherwise  encouraged  those  who  held  subordinate  positions. 
Its  stockholders  were  mostly  wealthy  residents  of  the  Back  Bay  dis- 
trict, among  whom  were  many  ladies.  August  21,  1886,  the  High- 
land Street  Railway  consolidated  with  the  Middlesex,  the  two  roads 
being  known  as  the  "Consolidated." 

CHARLES    RIVER    RAILROAD. 

This  road  received  its  charter  in  188 1,  but  after  two  or  three  years 
of  struggling  for  existence,  on  October  30,  1886,  it  consolidated 
with  the  Cambridge  Railroad  and  sank  its  identity  as  a  corporation. 
It  was  never  a  paying  institution,  and  to-day  is  reckoned  among  the 
lines  of  the  West  End  system  which  do  not  meet  running  expenses. 


CONSOLIDATION. 

All  the  Boston  Street  Railways  under  One  Management 
—  rMPRovED  Service  Secured  —  System  of  Designating 
Routes  by  Color — Prediction  of  Calvin  A.  Richards, 
Esq. — An  Earnest  Desire  to  Serve  the  Public  —  Press 
Comments,  etc.,  etc. 

AS  might  be  supposed,  with  all  these  lines  of  street  railway  con- 
verging in  Boston  and  traversing  its  narrow  and  crowded 
thoroughfares,  instead  of  accommodating  its  great  and  growing  pop- 
ulation, there  was  a  continual  clashing  of  interests  which  promised 
to  culminate  in  inextricable  chaos.  Loud  and  just  denunciations 
were  heard  upon  every  hand  of  the  transportation  facilities  which 
these  various  systems  afforded,  and  the  means  for  remedying  exist- 
ing conditions  soon  became  a  subject  for  the  gravest  consideration. 

Strikes  of  long  duration  upon  several  of  the  suburban  lines  threat- 
ened the  prosperity  of  the  outlying  districts,  and  added  largely  to 
the  inconvenience  experienced  in  the  city  proper.  What  was  to  be 
done  ?  Mature  deliberation  by  those  who  had  the  best  interests  of 
all  concerned  at  heart  could  devise  but  one  plan  which  seemed  at  all 
practicable,  and  that  was  consolidation.  In  the  face  of  a  public 
sentiment  which  had  been  educated  to  abhor  monopolies  and  trusts, 
this  was  effected,  and  the  great  West  End  system  of  to-day  had  its 
inception.  Despite  the  most  strenuous  opposition,  and  the  predic- 
tions and  prophecies  made  of  the  evils  which  were  sure  to  result 
from  this  centralization  of  power,  under  the  wise  and  conservative 
management  which  has  characterized  the  new  order  of  things,  a 
system  of  transportation  has  been  developed  which  no  other  city  in 
the  universe  can  match,  and  which  promises  results  that  can  hardly 
be  computed  in  dollars  and  cents. 

This  was  the  work  of  a  few  farsighted  men,  who  grasped  the 
situation  at  a  glance,  and  solved  the  problem  of  transportation  with 
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a  skill  which  has  never  been  equalled  in  a  case  where  such  great 
interests  were  involved,  and  where  public  opinion,  and  in  many 
instances  the  press,  were  antagonistic  to  its  purposes. 

After  the  passage  of  what  was  known  as  the  "West  End  Bill"  by 
the  Legislature,  in  1887,  Mr.  Calvin  A.  Richards,  then  at  the  head 
of  the  Metropolitan  Street  Railway  Company,  showed  his  apprecia- 
tion of  the  consolidation  scheme  by  being  the  first  to  exchange  his 
shares  of  Metropolitan  for  the  preferred  stock  of  the  West  End  Com- 
pany, on  the  basis  proposed  by  the  latter  to  the  various  street 
railways,  which  was  as  follows  :  One  and  one  fourth  shares  of  West 
End  preferred  for  each  share  of  Metropolitan,  equivalent  to  increas- 
ing Metropolitan  shares  from  40,000  to  50,000;  119.39  shares  of 
West  End  preferred  for  each  share  of  Cambridge,  equivalent  to  an 
increase  of  from  19,500  (par  100)  to  29,000  (par  50)  ;  South  Bos- 
ton, 15,000  to  18,750;  Consolidated  (Middlesex  and  Highland) 
from  17,000  (par  100)  to  30,250  (par  50). 

A  few  days  after  this  action  by  Mr.  Richards,  a  gentleman  who 
was  acting  as  trustee  for  a  stockholder  of  the  Metropolitan,  wrote 
him  for  advice  in  regard  to  the  matter.  As  Mr.  Richards'  reply 
covers  the  subject  of  consolidation  so  succinctly  and  completely,  and 
subsequent  events  have  so  thoroughly  confirmed  his  views  in  the 
matter,  we  cannot  do  better  than  make  a  few  extracts  from  it.  After 
quoting  the  resolution  of  the  Board  of  Directors  of  the  Metropolitan 
Street  Railway  Company,  advising  the  acceptance  of  the  terms  of 
exchange  of  its  stock  for  the  cumulative  preferred  eight  per  cent, 
stock  of  the  West  End,  Mr.  Richards  says  : 

"Permit  me  to  say  that  in  an  experience  of  many  years  I  have 
never  known  our  Board  to  give  more  careful,  deliberate  and  thought- 
ful consideration  to  a  matter  than  we  did  to  this,  for  although  we 
were  fully  aware  that  the  control  of  affairs  was  soon  to  pass  from 
our  hands,  we  felt  that  so  far  as  we  were  able  to  do  so,  the  larger 
number  of  shares  still  in  the  hands  of  the  minority  should  be 
protected  by  us,  even  though  we  were  only  requested  to  recommend 
their  exchange  for  the  stock  of  another  corporation.  As  the  subject 
presented  itself  to  us  in  the  light  of  existing  facts,  the  exchange 
seemed  to  be  che  very  best  thing  possible  for  us  to  do,  and  for  the 
following  reasons  : 

"  Our  books  show  plainly  that  over  20,000  of  the  40,000  shares  of 
this  company  had   been  bought  and  paid  for,  and  were  now  owned 
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and  held  by  the  gentlemen  comprising  the  West  End  Railroad 
Company.  They  had  bought  these  shares  at  a  high  price  for  the 
purpose  of  gaining  control  of  voting  power  in  our  corporation.  To 
any  one  at  all  familiar  with  the  laws  governing  corporations  of  this 
kind  the  fact  is  made  plain  at  once  *  *  *  *  thg^t  they  can  do 
almost  anything  they  please,  and  do  it  legally,  with  the  franchise  and 
property  of  the  company. 

"  Almost  to  our  surprise  they  made  us  the  proposition  above 
referred  to,  which  does  not  act  in  any  coercive  way  whatever.  They 
do  not  now  attempt  to  make  use  of  the  controlling  power  which  has 
cost  them  so  much.  They  simply  invite  the  minority  stockholder 
to  deposit  his  shares  for  exchange  and  receive  therefor  the  preferred 
shares  of  the  West  End  Railroad  Company,  upon  which  they 
guarantee  forever  a  dividend  of  eight  per  cent.,  and  to  bring  that 
dividend  up  to  the  standard  of  ten  per  cent.,  which  we  have  only 
paid  for  eighteen  months.  They  give  as  a  premium  an  increased 
number  of  shares  amounting  to  twenty-five  per  cent.,  so  that  in  money 
value  we  get  an  assured  cumulative  dividend  of  ten  per  cent.;  i.  e., 
cumulative  means  that  if  for  any  reason  a  dividend  is  ever  passed  for 
any  length  of  time,  it  remains  as  a  lawful  claim,  and  must  be  paid. 
The  situation,  then,  is  precisely  this  :  We  get  a  guaranteed,  unfail- 
ing interest  of  ten  per  cent,  on  the  par  value  (I50)  of  the  preferred 
stock,  which  we  are  invited  to  take  in  exchange  for  our  shares  in  the 
Metropolitan  Company.  No  coercion  by  control,  but  the  free-will 
offering  of  those  who  hold  the  positive,  unassailable  power  to  do 
almost  anything  else  with  us  they  please. 

"  We  have  been  asked  by  many  the  very  natural  questions  *  *  * 
What  is  the  capital  of  the  West  End  Road,  and  what  guarantee  can 
they  give  that  these  dividends  will  be  paid  .'' 

"As  I  understand  it,  the  capital  at  present  (1887)  is  simply  nom- 
inal— some  $80,000 — a  nucleus  around  which  will  go  the  entire 
capital  of  all  the  roads  they  propose  to  call  into  it.  The  stockholders 
of  that  company  deposit  all  the  shares  they  own  in  the  Metropolitan, 
South  Boston  and  Cambridge  roads  for  exchange,  precisely  as  they 
ask  us  to  do  with  ours.  They  inform  me  that  they  intend  to  pro- 
ceed at  once  to  build,  under  the  rights  that  Brookline  and  Boston 
have  given  them,  an  amount  of  track,  and  equip  it,  which  will  cause 
an  expenditure  of  half  a  million  of  dollars.  With  this  addition,  they 
will  then  have  a  capital  of  over  seven  millions  of  dollars. 
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"  Now,  as  to  the  earning  capacity  of  this  property,  so  that  they  can 
pay  these  promised  dividends.  Their  plan  is  to  bring  into  one  grand 
corporation  the  Metropolitan,  Consolidated,  Cambridge  and  South 
Boston  roads,  place  them  all  under  one  management,  and  run  them 
as  one  road.  The  most  casual  observer,  or  the  most  careful  and 
experienced  examiner,  must  see  or  find  all  possible  doubt  removed, 
even  under  almost  any  management,  that  the  question  of  earning  the 
promised  dividend  is  so  far  settled  that  they  can  safely  guarantee  it. 
Now,  let  us  look  at  this  magnificent  property.  It  begins,  we  will 
say,  at  the  water  edge  of  Charlestown,  extending  inland  to  Everett, 
Maiden  and  Somerville,  passing  on  through  all  of  Cambridge, 
Brighton,  Watertown,  into  Newton,  Brookline,  West  Roxbury,  all 
of  the  Highlands,  Dorchester  and  South  Boston,  the  entire  Boston 
proper,  through  East  Boston,  Chelsea,  and  round  back  to  the  water 
one  grand  circle,  embracing  some  fifteen  or  twenty  towns  and  cities, 
its  lines  offering  first-class  accommodation  to  our  entire  suburban 
population,  and,  within  Boston,  commanding  every  depot,  ferry  and 
place  of  amusement  of  every  kind.  But  it  is  not  this  alone,  in  my 
judgment,  that  makes  the  great  and  permanent  value  ;  it  is  the  all- 
important  fact  that  they  will  own  the  franchises  of  these  roads  and 
hold  them  under  their  charter. 

"The  business  awaiting  them  now,  immense  as  it  is,  is  nothing 
compared  with  the  future.  It  has  now  become  an  undisputed  fact 
that  the  street  railway  is  the  greatest  factor  in  promoting  the  growth 
of  the  residential  population  wherever  its  lines  extend.  The  increase 
in  the  number  of  passengers  carried  by  the  Metropolitan  alone  in  the 
last  ten  years  has  been  from  22,000,000  in  1876  to  over  40,000,000 
in  1886,  and  during  that  year  the  roads  now  to  be  consolidated  car- 
ried over  86,000,000  of  passengers.  The  increase  for  the  last  three 
years  on  the  Metropolitan  has  been  very  nearly  3,000,000  each  year, 
and  so  far  this  year  (1887)  has  exceeded  those  proportions.  Con- 
ceive for  one  moment  the  vast  number  with  this  increase  alone  that 
this  new  company  will  have  to  accommodate." 

Although  Mr.  Richards  might  naturally  be  supposed  as  unwilling 
to  yield  his  important  official  position  as  President  of  the  Metropol- 
itan road,  there  is  nothing  in  his  written  or  oral  opinions  on  the 
subject  which  do  not  express  unqualified  acquiescence  in  consolida- 
tion as  the  only  means  of  solving  the  problem  of  better  service,  and 
keen  perception  of  the  benefits  which  must  accrue  from  placing  the 
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competing  lines  of  railway  under  one  sole  management.  His  vision 
of  the  future  under  such  a  condition  was  not  only  prophetic,  but 
manifested  in  an  eminent  degree  the  soundness  of  his  judgment  and 
an  unselfish  purpose  to  adopt  any  measure  looking  to  the  welfare  of 
the  city  and  the  growth  of  its  magnificent  suburbs. 

Regarding  the  character  of  the  men  who  projected  and  carried  to 
a  successful  issue  this  great  scheme,  there  seems  to  have  been  no 
misgiving  on  the  part  of  Mr.  Richards,  as  near  the  close  of  his  letter 
of  advice  to  the  trustees,  he  says  : 

"  Into  whose  hands  will  all  this  pass  .-*  What  kind  of  men  are 
they  .''  It  will  pass  into  the  hands,  not  of  a  set  of  speculators,  whose 
headquarters  are  in  a  different  city,  and  who  have  long  tried  to 
obtain  this  control,  but  into  the  possession  of  Boston  men  ;  will  be 
owned  by  Boston  capital  and  managed  by  Boston  experience.  At 
the  head  of  it  will  be  a  gentleman  who  has  done  more  to  build  up- 
our  city,  both  in  its  real  estate  and  its  commercial  interests,  than 
any  other  man  of  his  age  ;  a  man  who  believes,  evidently,  in  the 
importance  of  Boston's  citizens  to  own,  run  and  build  the  street  rail- 
ways of  their  own  city,  rather  than  to  send  their  money  to  St.  Paul, 
Minneapolis  and  Kansas  City  to  do  the  same  thing  there." 

Five  years  have  elapsed  since  the  above  was  written,  and  the 
question.  Has  all  that  Mr.  Richards  predicted  in  regard  to  consolida- 
tion been  realized  ?  can  be  answered  most  .emphatically  in  the 
affirmative. 

The  reforms  inaugurated  under  the  new  management  have  not 
only  forever  set  at  rest  the  tongues  of  its  calumniators,  but  has  won 
the  confidence,  esteem  and  cordial  good-will  and  co-operation  of 
those  whose  opposition  sprung  from  honest  convictions.  The  public 
at  large  have  been  convinced  that  mercenary  motives  were  not  at  the 
bottom  of  the  great  project,  and  only  such  profits  were  sought  in  its 
prosecution  as  were  legitimate  and  honorable ;  which,  indeed,  would 
fail  to  satisfy  the  ordinary  demands  of  a  more  grasping  corporation 
than  the  West  End  Company  has  proved  itself  to  be. 

No  corporation  ever  met  with  such  bitter  opposition  at  every  point, 
but  the  man  at  the  helm  was  steadfast  and  immovable,  and  while 
treating  the  opinions  of  the  humblest  with  the  utmost  deference  and 
respect,  he  never  lost  sight  of  those  interests  which  he  had  at  heart, 
and  which  have  proved  so  valuable  to  the  city  and  its  outlying  dis- 
tricts.    This  may  seem  like  fulsome  praise  of  an  official,  but  before 
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making  such  a  charge  it  will  be  well  to  investigate  and  see  whether 
it  has  been  unworthily  bestowed. 

In  order  to  make  the  routes  of  the  various  cars  understood,  a 
system  of  painting  was  adopted,  which  was  calculated  to  aid  those 
who  patronized  the  various  lines,  so  that,  even  at  a  distance,  they 
might  be  easily  and  readily  recognized  and  all  mistakes  avoided. 
This  system  will  undoubtedly  be  maintained  after  all  the  lines  are 
operating  by  electricity.     The  colors  adopted  are  as  follows  : 

The  cars  on  the  Mount  Pleasant  line  and  all  those  running  to 
Meeting  House  Hill,  or  Dorchester  avenue  and  to  Field's  Corner, 
are  ultramarine  blue,  ornamented  with  gilt. 

Cars  of  the  Wirren  street  lines,  Ejleston  square,  to  Norfolk 
House,  to  Eist  Boston  ferry  on  Washin:^ton  street,  Hampden  street, 
Roxbury  and  Charlestown,  ripid  trans't  Warren  street  via  Harrison 
avenue  to  Post  Office  squire,  and  Atlantic  avenue  on  Washington 
street,  are  green,  w  th  gilt  letters. 

Huntington  avenue  line,  D  irtmouth  street,  West  Chester  park 
to  BDSton  &  M  line,  Fitchburg,  Eisternand  Lowell  railroad  stations, 
and  Back  Bay  cars  are  a  peacock  blue. 

Cars  to  and  from  Jamaica  Plain,  East  Boston  and  Chelsea  ferry  on 
Tremont  street,  Lenox  street,  Columbus  avenue  and  Atlantic 
avenue  on  Tremont  street,  are  yellow. 

On  all  the  Chirlestown  lines  the  cars  are  pxinted  a  buff,  with  gilt 
letters. 

All  cars  from  and  to  Cambridge  are  carmine. 

All  K  street.  City  Point,  Bay  View  and  other  South  Boston  cars 
are  vermilion. 

Signs  are  displayed  on  all  cars  showing  their  direction,  so  that 
passengers  can  readily  determine  whether  they  are  going  to  or  com- 
ing from  the  point  they  desire  to  reach. 

The  reforms  inaugurated  need  not  be  enumerated  in  detail  here, 
as  they  are  well  known  to  those  who  were  patrons  of  the  old  lines  ; 
but  to  show  that  there  has  ever  been  manifested  a  sincere  and  earn- 
est desire  to  accommodate  the  public  to  the  fullest  extent,  it  is  only 
necessary  to  critically  scrutinize  the  course  of  the  West  End  Com- 
pany in  the  matter  of  the  most  trivial  complaints  from  its  patrons. 
Although  many  of  them  bordered  on  the  ridiculous,  they  never 
failed  of  consideration,  and  often,  no  doubt,  at  the  expense  of  time 
which  might  have  been  more  profitably  employed  by  the  road's 
officials. 
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But  Mr.  Henry  M.  Whitney,  the  gentleman  who  conceived  the 
magnificent  possibilities  of  consolidation,  has  always  seemed  to  have 
in  mind  Addison's  immortal  words  : 

*•  'Tis  not  in  mortals  to  command  success; 
But  we'll  do  more,  Sempronius,  we'll  deserve  it." 

At  a  meeting  of  the  new  corporation  held  a  short  time  after  the 
agreement  to  consolidate  had  been  signed  by  the  various  roads,  Mr. 
Whitn^  outlined  the  policy  of  the  West  End  Company  in  a  brief 
address,  and  as  every  act  since  that  time  (September,  1887)  has 
furnished  the  strongest  proof  of  his  own  sincerity  and  that  of  his 
coadjutors,  we  will  quote  a  portion  of  it.     He  said  : 

"This  consolidation  has  been  brought  about,  as  the  directors  of 
these  several  corporations  are  aware,  in  response,  first,  to  public 
.sentiment,  and,  secondly,  in  response  to  a  judicious  consideration 
of  their  own  welfare.  The  time  had  come  when,  for  the  good 
■of  these  corporations  themselves,  it  was  absolutely  essential 
they  should  come  together.  Public  sentiment  was  reaching  that 
point  upon  the  question  of  the  blockades  upon  these  roads,  when, 
unless  the  roads  had  voluntarily  taken  the  subject  up  and  brought 
about  a  different  condition  of  things,  the  state  or  the  city  would 
have  interfered  and  compelled  them  to  do  something.  The  condi- 
tion of  the  street  railway  problem  to-day  is  very  different  from  what 
it  was  when  these  several  companies  were  organized.  Boston  was 
then  a  city  of  75,000  or  80,000  inhabitants;  to-day  it  is  a  city  of 
upward  of  450,000  inhabitants.  Had  the  authorities  of  that  early 
day,  had  the  citizens  of  Boston  when  these  roads  were  started,  had 
the  least  conception  of  the  future  problem  of  street  transportation, 
they  would  have  met  it  in  a  manner  which  would  have  relieved  the 
citizens  and  have  relieved  the  streets  of  the  present  day  of  these 
blockades  from  which  the  community  is  now  suffering.  The  trou- 
ble is,  the  streets  are  too  narrow  ;  that  is  the  whole  difficulty.  So 
recently  as  the  Boston  fire,  in  1872,  and  1873,  it  would  have  been 
possible,  treating  this  question  in  a  broad  way,  to  have  laid  out 
streets  through  a  part  of  this  territory  which  would  have  accommo- 
dated the  travel,  but  that  opportunity,  to  a  large  extent,  has  been 
lost. 

"The  mission  of  this  transportation  company  in  the  future  is  to  see 
to  it,  so  far  as  possible,  that  public  sentiment  be  educated  to  the  point 


28  HISTORY    OF    THE 

of  providing  avenues  hereafter  which  shall  be  sufficiently  wide  to 
accommodate  the  travel  without  embarrassing  the  community ;  and 
I  hope  that  every  stockholder,  when  the  question  of  extension  of 
avenues  arises,  will  see  to  it,  both  for  the  interests  of  the  road  and 
of  the  people,  that  more  consideration  is  paid  to  the  question 
of  how  the  people  are  to  get  to  and  from  their  homes  and  their 
business. 

"  I  believe  that  this  company  is  destined  to  play  a  very  important 
part  in  the  lives  of  this  whole  community.  I  am  myself  deeply 
sensible  of  the  responsibility  which  this  organization  holds  in  this 
community.  I  hope  and  believe  that  we  shall  so  be  able  to  admin- 
'ister  our  affairs  that,  not  only  shall  the  stockholders  be  proud  of  the 
organization  and  have  a  security  second  to  none,  but  that  every  em- 
ployee shall  be  proud  to  belong  to  the  organization,  and  that  the 
entire  community  will  point  to  it  with  pride.  We  believe  that  we 
can  do  something  for  the  comfort  and  happiness  of  this  people  that 
we  could  not  do  as  individual  corporations,  and  I  am  deeply  sensible 
of  the  responsibility  which  rests  upon  us  to  do  it.  I  hope  that  this 
company  will  meet  the  future  questions  connected  with  the  trans- 
portation problem  in  the  broadest  way. 

"  I  am  perfectly  well  aware,  and  the  whole  thinking  community 
must  be  aware,  that  it  is  impossible  to  avoid  these  blockades  without 
inconveniencing  somebody.  The  cry  of  the  community  is,  '  Take 
some  of  the  cars  off  the  streets.'  Well,  that  is  the  problem.  We 
shall  endeavor  to  do  that  in  a  manner  which  shall  interfere  with 
every  section  as  little  as  possible  ;  but  some  of  the  people  from  all 
sections  will  undoubtedly  be  compelled  to  walk  short  distances,  or 
at  least  some  of  them.  If  a  man  wants  to  go  from  Tremont  street 
line  to  Washington  street,  it  is  probable  that  in  some  instances  he 
will  be  obliged  to  walk.  But  the  foundation  upon  which  society 
rests  is  that  for  the  good  of  the  whole  every  one  must  yield  a  little. 
I  can  simply  say  for  myself  and  my  associates  that  we  have  an 
honest  desire  to  do  the  best  we  can  for  the  stockholders  and  for  the 
community  ;  and  I  believe  that  with  the  support  of  the  stockholders^ 
and  an  enlightened  public  sentiment  which  will  permit  us  to  do 
what  is  necessary,  we  can  work  out  this  great  problem. 

"  New  means  of  transportation  will  be  introduced  as  soon  as  it 
can  be  settled  what  is  best.  Gentlemen  are  all  well  aware  that  the 
use  of  the  cable  system,  which  might  at  first  seem  best,  *     *     *     * 
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is  complicated  by  the  question  of  the  narrow  streets,  and  therefore, 
in  that  respect,  the  question  of  transportation  here  is  a  more  diffi- 
cult one  to  settle  than  it  is  in  other  cities.  I  believe  that  some  way 
will  be  found  which  will  be  acceptable  to  all  reasonable  men,  and 
those  are  all  we  can  hope  to  satisfy." 

Commenting  upon  the  above  address,  the  Boston  Transcript 
editorially  said  : 

Th^re  will  be  grumblers  and.  complaints  in  newspapers,  and 
intimations  that  there  is  more  loss  than  gain  in  the  movement  (con- 
solidation). The  President  foresees  this  and  has  discounted  it. 
The  principal  fact  is,  that  to  abolish  the  blockade  will  prove  such  a 
public  benefaction  that  it  will  outweigh  all  other  considerations. 
Nothing  more  plainly  shows  the  statesmanship  of  this  strong  ad- 
dress than  its  double  announcement  that  the  corporation  proposes 
to  deal  with  its  working  force  with  liberality  and  justice  and  to 
make  the  interests  of  the  community  the  paramount  consideration. 
This  franchise  is  by  far  the  most  important  ever  granted  by  the 
state  and  city,  and  it  is  fortunate  that  it  is  in  good  hands. 

The  Boston  Journal  was  also  favorably  impressed  with  the  solu- 
tion of  transportation,  as  outlined  in  Mr.  Whitney's  speech,  and 
said  : 

Mr.  Henry  M.  Whitney  made  some  very  interesting  remarks  at 
the  West  End  meeting  of  stockholders,  which  exhibited  the  broad 
and  comprehensive  principles  upon  which  he  proposes  that  the  new 
corporation  shall  be  conducted.  Mr.  Whitney,  in  the  right  spirit, 
takes  the  public  into  his  confidence,  and  assures  the  community  that 
the  problem  of  horse  railroad  transportation  in  our  most  crowded 
business  avenues  will  receive  immediate  and  earnest  attention. 

With  one  or  two  exceptions  the  press  of  Boston  was  favorable  to 
consolidation,  those  opposing  it  doing  so  from  not  altogether  disin- 
terested motives,  or  else  because  they  lacked  the  perceptive  facul- 
ties necessary  to  comprehend  that  in  no  other  way  could  a  system 
be  established  which  should  meet  the  demands  of  the  increasing 
population  and  open  up  the  suburbs  to  a  large  number  who  were 
every  year  being  crowded  into  undesirable  tenements  by  the  de- 
mands of  business  for  more  room.  Nor  was  Boston  the  only  place 
concerned.  So  great  had  become  the  importance  of  the  scheme 
that  it  was  the  topic  in  all  great  financial  centres,  the  New  York 
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press  especially  making  it  the  subject  of  lengthy  editorials,  one  of 
which,  the  Finaticial  Examiner  of  November  19,  1889,  took  occasion. 
to  say  : 

Probably  the  history  of  no  other  modern  financial  undertaking 
presents  a  record  of  such  rapid  development  and  of  such  an  unin- 
terrupted succession  of  triumphs  over  all  opposing  elements  as  that 
of  the  now  celebrated  West  End  enterprise  of  Boston.  It  was 
brilliant  and  longsighted  in  its  very  inception,  and  at  once  became 
the  talk  of  the  street  and  an  important  element  in  the  local  market, 
but  it  soon  assumed  a  magnitude  and  scope  that  far  exceeded  the 
original  plans  of  its  projectors  and  made  it  the  marvel  of  the  day. 
And  a  notable  circumstance  of  the  scheme  was  that  it  was  about 
the  first  instance  in  recent  years  of  the  employment  of  Boston  capi- 
tal on  an  extensive  scale  at  home  in  the  same  ample  and  extensive 
manner  in  which  it  has  been  made  to  build  up  vast  interests  abroad^ 
as  in  the  creation  of  great  railway  systems  ramified  all  over  the 
Western  country  and  down  in  the  heart  of  Mexico. 
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IN  THE  LEGISLATURE. 

Imposing  Additional  Burdens  on  Streki  Railways — Addresses 
BY  Henry  M.  Whitney,  President  of  the  West  End  Rail- 
way, AND  Prentiss  Cummings,  Esq.,  Attorney,  March,  1891. 

lyrOTWITH STANDING  the  improved  condition  of  street  rail- 
■^  ^  way  traffic  in  the  city,  and  the  almost  fabulous  appreciation 
of  real  estate  in  the  outlying  districts  reached  by  the  lines  of  the 
West  End  Railway,  the  intervention  of  the  Legislature  was  sought 
for  the  purpose  of  imposing  burdens  which  would  have  the  effect 
not  only  to  greatly  retard  the  magnificent  improvements  already 
under  way,  but  to  leave  the  corporation  without  any  guarantee  for 
its  financial  safety  in  the  future,  should  they  be  completed. 

The  Citizens'  Association  of  Boston,  abetted,  no  doubt,  by  the 
old  opposition  from  State  street,  were  the  instigators  of  the  legisla- 
tive movement,  the  former  appearing  through  counsel  before  the 
Committees  on  Cities  and  Taxation,  at  the  hearings  on  the  bill 
then  before  the  General  Court,  allowing  the  cities  and  towns  of  the 
Commonwealth  to  impose  taxes  for  the  use  of  streets  by  private 
corporations. 

While  this  bill  was  ostensibly  a  general  statute,  its  provisions 
would  not  have  had  any  serious  effect  outside  of  Boston.  The 
West  End  Railway  Company  had  just  reached  a  point  in  its  business 
where  such  a  bill,  had  it  become  law,  would  have  been  peculiarly 
disastrous  to  its  interests  as  well  as  the  interests  of  the  public  it 
served  so  well,  and  it  was  indeed  fortunate  for  all  concerned  that 
it  had  such  able  advocates  as  its  President  and  Prentiss  Cummings, 
Esq.,  to  place  the  matter  in  its  true  light  before  the  Committees  of 
the  Legislature. 
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As  Mr.  Whitney's  presentation  of  facts  covers  nearly  the  whole 
subject  of  street  railway  service,  both  in  this  country  and  Europe, 
the  statistics  given  and  the  comparisons  made  cannot  fail  to  interest 
the  general  reader  and  impress  him  with  the  superiority  of  Boston's 
system  over  that  of  any  other  in  the  known  world.  This  is  a 
sweeping  statement  to  make,  but  it  cannot  be  controverted.  Our 
street  railways  challenge  the  admiration  of  all,  both  in  equipment 
and  the  manner  in  which  they  serve  the  public,  and  it  should  be  the 
dispassionate  judgment  of  all  who  wish  to  maintain  the  material 
prosperity  now  so  substantially  and  rapidly  developing,  that  every 
reasonable  safeguard  be  thrown  around  those  who  are  risking  their 
capital  and  devoting  their  best  energies  to  the  great  work. 

Besides  the  subject  of  street  railways,  there  will  be  found  much 
valuable  matter  in  Mr.  Whitney's  address  bearing  upon  the  social 
problem,  a  feature  which  has  never  engaged  the  attention  of  those 
who  are  supposed  to  have  the  moral  aspect  of  all  great  enterprises 
nearest  their  hearts.  They  evidently  did  not  care  to  analyze  the 
missionary  work  of  a  great  corporation,  because  they  supposed  that 
any  good  from  such  a  source  was  simply  impossible.  "Grasping 
monopoly''  was  the  rallying  cry  of  the  opposition,  and  when  they 
were  met  before  the  committees  of  the  Legislature  with  solid  facts 
and  figures,  they  found  that,  not  only  had  they  no  charges  to  make, 
but  nothing  upon  which  to  base  them. 

When  Dr.  Johnson  was  asked  his  reason  for  the  dislike  he  enter- 
tained for  Dr.  Pell,  he  gave  the  following  answer  : 

"  I  do  not  like  thee,  Dr.  Pell, 
The  reason  why,  I  cannot  tell ; 
But  this  I  know,  and  know  full  well  — 
I  do  not  like  thee.  Dr.  Pell." 

And  this  was  about  the  only  explanation  tendered  by  those  who 
were  attempting  to  obstruct  the  progress  of  a  corporation  which, 
while  presumably  not  enlisted  in  the  great  work  of  solving  the 
problem  of  transportation  upon  purely  moral  grounds,  was  neverthe- 
less quietly  accomplishing  more  in  that  direction  than  the  most 
zealous  advocates  of  social  reform  could  ever  hope  to  accomplish 
unaided  by  it.      In  addressing  the  Committees  Mr.  Whitney  said  : 

I  had  expected  that  these  gentlemen  who  have  been  so  free 
with  their  charges  against  the  street  railway  systems   of  the  State 
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of  Massachusetts  would  have  presented  some  actual  statistics  and 
facts  with  reference  to  what  the  service  is  in  Boston  compared  with 
that  in  the  cities  to  which  they  have  referred.  I  could  not  conceive 
it  possible  that  men  should  come  up  here  and  ask  actually  to  revolu- 
tionize the  system  of  street  transportation  in  the  State  of  Massa- 
chusetts, without  giving  a  single  reason  for  it  excepting  the  fact 
that,  as  they  had  the  power  and  wanted  the  money,  this  seemed  to 
them  the  best  and  easiest  way  of  getting  at  it.  Now,  sir,  I  hold 
that  the  compensation  for  the  use  of  the  streets  to  the  people  of 
any  city  or  town  is  not  to  be  judged  absolutely  by  the  sum  of 
money  that  they  pay,  either  into  the  city  treasury  or  that  of  the 
State.  The  city  of  Boston,  what  is  it  ?  What  is  the  city  or  town 
but  the  people  that  are  in  it .''  And  if  this  system  of  transportation 
deals  with  the  lives  and  with  the  customs  and  habits  of  the  people 
themselves,  why  is  not  the  subject  of  the  service  that  these  people 
receive  through  this  transportation  service  the  real  question  at 
issue  in  this  case  ? 

Now,  Mr.  Chairman  and  gentlemen,  the  street  railways  of  the 
State  have  not  received  their  privileges,  as  they  are  called,  without 
compensation.  They  have,  in  the  first  place,  taken  care  of  that 
part  of  the  street  covered  by  their  tracks.  In  so  far  that  the  street 
has  been  paved,  they  have  been  asked  to  do  their  share  of  the  pav- 
ing, which  amounts  to  $7,000  or  $8,000  a  mile  of  single  track. 
Now,  reference  has  been  had  to  some  cities  in  the  United  States 
that  require  certain  compensation  paid  directly  to  the  city.  The 
only  city  referred  to,  that  I  know  of,  is  the  city  of  Baltimore.  And 
every  gentleman  who  has  been  here  and  referred  to  the  city  of  Bal- 
timore has  admitted  that  the  service  in  the  city  of  Baltimore  bears 
no  comparison  whatsoever  to  that  in  the  city  of  Boston.  In  the 
city  of  Baltimore  the  main  service  is  comprised  of  one-horse  bob- 
tail cars,  and  is  of  a  character  that  would  not  be  tolerated  in  the 
city  of  Boston  for  a  single  day.  And  if  you  will  take  into  consider- 
ation the  service,  and  base  it  upon  the  experience  of  the  city  of 
Baltimore,  if  you  were  ever  there,  I  am  perfectly  willing  to  leave 
the  whole  question  to  your  judgment  on  the  comparative  merits  of 
the  two  systems. 

LAW  OF  GREAT  BRITAIN. 

Reference  has  been  had  also  to  the  systems  in  other  countries, 
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and  I  have  taken  pains  to  collect  accurate  information  as  to  what 
those  systems  are.  I  hope,  therefore,  you  will  be  patient  with  me 
while  I  undertake  to  show  you  exactly  what  is  done  in  foreign 
cities,  and  then  compare  it  with  what  is  being  done  here.  Now 
take  the  law  of  Great  Britain.  There  is  absolutely  no  law  of  taxa- 
tion of  any  kind  there  for  street  railroads  which  differs  at  all  from 
the  law  of  taxation  for  any  other  property.  They  pay  no  tax  upon 
franchise,  charter,  privileges,  or  rights  of  any  kind.  They  pay  only 
upon  real  estate  owned  or  leased  for  its  or  their  use,  just  as  a  pri- 
vate individual  would  pay ;  and  as  the  appointments  of  London 
tramways  are  very  meagre,  the  taxes  are  very  small  upon  stables, 
offices  and  a  few  stations.  The  rates  of  fare  are  limited  by  law  to 
two  cents  per  mile,  which  would  enable  the  companies  to  charge  on 
lines  of  three  miles  six  cents,  and  on  lines  of  five  miles  ten  cents. 
I  hold  in  my  hand  here  an  act  to  authorize  the  construction  of  street 
tramways  in  certain  parts  of  the  metropolis  north  of  the  river 
Thames,  an  act  of  parliament  of  the  year  1869.  This  is  the  lan- 
guage used  :  "  The  company  may  demand  and  take  for  every  pas- 
senger traveling  upon  any  or  either  of  the  tramways,  or  any  part  or 
parts  thereof  respectively,  including  tolls  for  the  use  of  the  tram- 
ways, carriages  for  motor  power,  and  other  expenses  incidental  to 
such  business,  any  tolls  or  charges  not  exceeding  one  penny  (or 
two  cents)  per  mile.  But  the  company  may  charge  for  any  less 
distance  than  three  miles  any  sum  not  exceeding  three  pence." 

Now  the  average  rate  for  transporting  passengers  over  the  street 
railway  in  Boston  averages  but  a  little  more  than  one  cent.  There 
are  at  present  in  London  eight  tram  companies,  and  the  fare  is  not 
uniform.  The  dividends  paid  by  the  l^ondon  companies  are  as  fol- 
fows  :  On  the  North  Metropolitan,  9  3-4  per  cent.  ;  another  one,  9 
3-8  per  cent.  ;  another  6  per  cent.  The  total  capital  of  all  tramways 
in  England,  Scotland  and  Ireland  is  £\  2,, 7 00,000.  The  pay  for 
conductors  and  drivers  is  from  !ii.o8  to  $1.44  per  day,  and  the  time 
is  from  fifteen  to  sixteen  hours,  beginning  at  7.45  in  the  morning 
and  ending  at  from  11  to  11.30  at  night.  The  cost  of  the  drivers 
and  conductors  is  a  large  part  of  the  cost  of  running  any  street 
railway  company,  and  in  Great  Britain  the  cost  of  conductors  and 
drivers  is  absolutely  less  than  one  half  of  what  is  paid  in  Boston 
to-day.  The  pay  of  our  conductors  and  drivers  for  ten  hours'  work 
is  $2  for  the  horse-cars  and  82.25  for  the  electric  cars  for  ten  hours' 
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service.  And  there  is  no  obligation  upon  the  company  in  Great 
Britain  to  take  any  more  care  of  the  track  than  is  taken  care  of  in 
the  city  of  Boston.  There  is  no  additional  obligation  resting  upon 
any  street  railway  company  in  Great  Britain  which  is  in  any  respect 
more  onerous,  nor  as  onerous  in  respect  to  taxes,  as  that  borne  by 
every  street  railway  in  the  State  of  Massachusetts  to-day. 

LINES  IN  PARIS. 

Now  we  come  to  Paris.  In  Paris  the  lines  of  omnibuses  and  the 
lines  of*horse-cars,  or  tramways,  as  they  are  called  there,  are  con- 
trolled by  one  company.  It  is  true  they  pay  quite  a  large  tax  to 
the  state,  but  their  fare  is  six  cents  for  a  short  distance  —  six  cents 
on' the  inside  and  three  cents  on  the  outside.  But  their  charter 
runs  for  fifty  years.  Now,  look  at  Paris.  There  is  a  city  of  2,250, 
000  inhabitants,  packed  as  full  with  human  beings  as  it  can  be 
packed  from  one  end  of  it  to  the  other,  measuring  not  over  3  1-2 
miles  from  the  centre  to  the  circumference ;  and,  notwithstanding 
that,  the  fare  in  the  city  of  Paris  is  six  cents  compared  with  five 
cents  in  the  city  of  Boston.  And  the  pay  of  conductors  and  drivers, 
the  main  expense  of  the  service,  is  hardly  more  than  one-half  of  what 
it  is  here.  Well,  now,  the  poor  people  of  Paris  do  not  use  the  cars  or 
omnibuses.  This  is  evident  from  the  fact  that  in  the  whole  city  of 
Paris  the  horse-cars  and  the  omnibuses  carried,  in  the  year  1890,  but 
180,000,000  passengers,  and  the  West  End  Street  Railway  Com- 
pany last  year  carried  on  its  little  system  comparatively  and  with  a 
small  population,  1 14,000,000  passengers.  There  are  more  passen- 
gers brought  into  and  carried  out  of  the  city  of  Boston  to-day  by 
the  horse-cars  and  by  the  steam  railroads  then  are  moved  daily  on 
the  different  systems  of  transportation  in  the  city  of  Paris.  What 
are  the  wages  in  Paris  .-'  Five  francs,  and  seven  francs  the  highest 
—  $1.14.  Five  francs  and  seven  francs  is  the  compensation,  and 
the  hours  are  as  they  are  in  Great  Britain,  from  fifteen  to  seven- 
teen hours  a  day.  The  average  length  of  tramway  lines  in  Paris  is 
3  11-12  miles.  They  start  from  a  common  centre  and  go  to  the 
outer  circle,  and  that  six  cents  carries  these  people  about  3  11 -12 
miles  on  the  average.  They  do  that  for  six  cents.  Well,  now, 
right  here  let  me  call  your  attention  to  the  fact  that  the  average 
length  of  lines  of  the  West  End  Street  Railway  Company  is  3  3-4 
miles.  I  have  here  the  reports,  if  the  Committee  desire  to  examine 
them,  of  the  full  text  of  the  charters  of  Paris  and  of  England. 
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IN  GERMANY. 

Now  we  come  to  Germany,  and  the  system  throughout  Germany, 
throughout  the  continent  almost,  excepting  Paris,  is  substantially 
the  same.  It  is  what  is  called  the  zone  system.  And  here,  for 
illustration,  is  a  map  of  Frankfort  [submitting  map  to  committtee]. 
The  system  is  this :  From  one  point  to  another  there  is  a  certain 
rate  of  fare,  lo  pfennigs,  which  is  2  1-2  cents;  that  takes  you  a 
certain  distance.  If  you  go  a  certain  distance  beyond  that,  you  pay 
another  fare.  If  you  go  a  certain  distance  beyond  that  you  pay  a 
third  fare,  and  so  on.  The  fare  ranges  from  2  1-2  cents  to  ten 
cents,  and  here  I  show  you  a  sample  of  the  tickets.  Well,  now,  the 
distance  between  that  point  N  and  A  is  less  than  a  mile ;  and  the 
distance,  the  limit  of  this  distance  which  a  railroad  company  is 
obliged  to  carry  for  a  fare  of  2  1-2  cents,  is  limited  to  i  1-2  miles. 
The  average  distance  is  something  less  than  a  mile.  So  that,  as  a 
matter  of  fact,  when  you  say  you  can  travel  in  Germany,  at  a  single 
fare,  for  less  than  you  can  in  Massachusetts,  what  do  you  mean  .■* 
Why,  you  mean  you  can  go  i  1-2  miles,  and  that  is  all  you  mean. 
You  can  go  from  N  to  A  and  that  is  .91  of  an  English  mile,  for  2 
1-2  cents.  You  can  go  from  this  point  to  this  point,  .45  of  a  mile, 
just  about  half  a  mile,  for  2  1-2  cents.  But  if  you  go  three  or  four  or 
five  miles,  instead  of  2  1-2  cents,  it  is  10  cents.  Here  is  a  sample 
of  the  tickets,  and  Mr.  Rosnosky  here,  who  is  familiar  with  the  cus- 
toms and  rates  there,  knows  the  truth  of  what  I  say  in  regard  to  it. 

Here  is  a  list  of  stations  from  one  point  to  another,  within  which 
1 .     .  • 

hmit  you  can  ride  for  a  certain  fare.  This  is  the  Frankfort  con- 
cession :  2  1-2  cents  for  a  distance  of  1,400  metres  to  2,000 
metres;  that  is  .84  of  a  mile  to  i  1-5  miles  —  that  is  the  extent  to 
which  anybody  can  ride  in  Frankfort  for  a  single  fare  not  exceeding 
I  1-5  miles.  Fifteen  pfennigs  (3.75  cents)  for  a  distance  from  1.2 
to  1.8  English  miles;  20  pfennigs  for  a  distance  from  1.8  to  2.7;  30 
pfennigs  for  a  distance  of  3.6  miles  or  more. 

So  you  see  that  in  the  city  of  Frankfort,  although  nominally  the 
fare  is  cheaper,  yet,  as  a  matter  of  fact,  so  far  as  the  distance  is 
concerned  it  is  wellnigh  double  the  actual  fare  paid  by  the  people  of 
the  city  of  Boston.  And  what  is  the  result  of  that  ?  Does  the 
Frankfort  company  earn  any  less  dividends  than  are  earned  here  ? 
Not  at  all.  The  Frankfort  line  last  year  earned  1^89,856  on  a  total 
capital  of  866 1,000,  or  about  14  per  cent,  profit,  and  divided  10  3-4 
per  cent. 
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A  REPORT  FROM  HAMBURG. 

Now,  I  have  here  a  report  from  the  city  of  Hamburg,  which  is 
a  city  of  570,000  people,  and,  including  its  suburbs,  700,000  people. 
I  hold  in  my  hand  here  a  letter  from  the  United  States  consul  at 
Hamburg,  touching  this  qnestion,  which  I  will  read  : — 

U.  S.  Consulate,  Hamburg,  February  10,  1891. 

The  accompanying  report  has  been  prepared  upon  the  tramway 
system  of  Hamburg,  with  my  assistance,  and  has  been  taken  from 
the  official  reports  and  from  information  given  by  the  directors  of 
the  companies.  I  am  very  familiar  with  the  companies  here,  and 
with  my  knowledge  of  their  imperfections,  and  the  reason  for  their 
being  so, —  the  inability  of  the  companies  to  do  better  under  the 
heavy  taxes  paid  to  the  state, —  I  can  see  nothing  here  for  Ameri- 
cans to  copy,  either  in  the  car  systems  or  the  relations  of  the  state 
to  the  companies.     Very  truly  yours.  Charles  F.  Johnson, 

U.  S.  Consul. 

And  here  is  the  report : — 

"The  Hamburg  Tramway  Company,  70  kilometres  in  length, 
reduced  to  a  single  track,  each  kilometre  being  about  three-fifths  of 
a  mile,  which  would  be  about  50  miles  of  track."  Then  follows  a 
certain  lot  of  details  about  the  amount  of  the  capital  stock  and  the 
horses  and  cars  required,  etc.,  which  I  will  read,  if  any  member  of 
the  Committee  cares  particularly  to  hear  it.  It  says  :  "  The  com- 
pany pays  from  5  to  6  per  cent,  per  annum  on  capital.  The  com- 
pany pays  I  pfennig  for  its  concession  for  every  passenger  carried 
by  it.  One  hundred  pfennigs  equal  24  cents.  Its  concession  runs  for 
25  years,  and  at  the  end  of  that  period  the  track  becomes  the  property 
of  the  state,  unless  concession  is  renewed.  The  company  paves  be- 
tween the  tracks,  and  a  foot  on  the  outside  of  the  rails,  and  keeps  this 
part  in  repair."  It  has  been  stated  that  upon  some  of  the  German 
roads  at  tee  end  of  the  concession  all  the  property  of  the  company 
reverted  to  the  state,  yet  from  my  examination,  which  has  been  very 
thorough,  there  is  no  evidence  that  any  road,  anywhere  in  Europe, 
gives  anything  more  to  the  state  than  simply  its  track  at  the  end  of 
the  period  of  its  concession.  I  have  taken  special  pains  to  inquire 
upon  that  feature  of  it.  They  do  at  the  end  of  thirty  years,  by 
agreement,  give  to  the  state  the  track.  "  The  expenses  of  the  fare, 
etc.,  will  be  seen  from  reports  furnished  by  the  directors.  The 
expenses  yearly,  for  personal  injuries,  are  very  small,  the  highest 
not  having  reached  10,000  marks,  or  1^25,000,  in  any  one  year." 
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HIGHEST    AND    LOWEST    FARES. 

Now,  the  year  that  the  roads  were  consolidatedj  while  they  were 
absolutely  horse  railroads,  the  damages  to  persons  and  property 
throughout  the  system  exceeded  ^100,000,  and  that  was  before  the 
West  End  Company  had  anything  to  do  with  running  the  roads.  I 
will  say  that  the  expense  of  that  department  has  slightly  increased, 
but  not  more  than  the  increase  in  travel.  "  There  are  no  other 
means  ot  conveyance  in  this  city,  except  licensed  carriages.  The 
fares  are  regulated  by  the  charter.  The  lowest  fare  is  10  pfennigs, 
the  highest  25  pfennigs,  or  6  1-4  cents.  The  lines  are  divided  into 
zones  or  stations,  and  the  fares  are  fixed  upon  the  basis  of  5  pfen- 
nigs for  1,250  metres,  1,600  metres  being  one  mile.  The  pay  for  a 
conductor  begins  at  72  marks  for  a  month  ;  highest  90  marks  per 
month,  which  is  ;^22. 50  per  month.  The  pay  of  drivers  is  85  marks 
per  month,  lowest  ;  iio  marks,  highest.  Labor,  thirteen  hours  per 
day,  twenty  minutes  for  dinner."  The  above  is  a  summary  of  the 
tramway  system  in  Hamburg,  which  for  the  year  1889,  the  last 
reported,  carried  29,305,036  persons.  Now,  that  is  a  most  astonish- 
ing fact,  and  it  is  a  fact  that  confronts  every  one  considering  this 
question  —  how  small  a  proportion  of  the  population  ride.  And  the 
reason,  in  my  judgment,  is  simply  this,  that  the  cost  of  riding  in 
Germany,  throughout  all  Germany,  in  proportion  to  the  income  of 
the  people,  is  very  much  greater  than  it  is  with  us.  Now,  I  assume 
that  the  conductor  and  driver  of  a  horse-car  in  Frankfort  or  Paris 
represents  at  least  the  average  pay  that  laborers  receive.  I  ap- 
prehend that  this  pay  that  conductors  and  drivers  receive  through- 
out all  Europe,  as  well  as  all  America,  is  somewhat  above  the  average, 
and,  assuming  that  this  is  sixty  cents  a  day,  that  may  be  said  to  be 
a  fair  measure  at  least  of  the  income  of  the  laboring  people  of  that 
section.  Sixty  cents  a  day  I  assume  to  be  a  liberal  measure  of  the 
income  of  the  laboring  p2rson  in  Hamburg.  Well,  now,  if  he  w^re 
to  travel  on  a  car  back  and  forth  to  and  from  his  work,  he  would 
have  to  pay  five  cents,  and  that  would  be  one  twelfth  of  his  whole 
income.  In  Boston,  assuming  that  the  same  condition  of  things 
applies  here,  that  the  pay  of  a  conductor  and  driver,  $2  and  ^2.25, 
represents  the  fair  measure  of  the  income  of  the  people  who  ride, 
the  cost  of  transporting  them  to  and  from  their  homes  is  one  twen- 
tieth to  one  twenty-second  of  their  income. 
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Berlin's  system. 

I  come  now  to  the  oft-quoted  city  of  Berlin  —  Berlin,  whose  sys- 
tem is  pointed  to  as  though  it  was  something  that  we  should  imitate. 
And  what  are  the  facts  in  the  city  of  Berlin  ?  There  is  one  great 
Berlin  tramway  company,  which  substantially  controls  all  the  lines 
in  Berlin,  as  the  West  End  controls  all  the  lines  in  and  about  Bos 
ton  to-day.  It  was  chartered  and  received  its  first  concession  in 
1872.  In  1882  the  old  concession  was  annulled  and  a  new  one 
substituted,  which  runs  for  thirty  years,  to  191 2.  'Ihe  terms  of 
the  concession  are  as  follows  :  Obligation  to  pave  between  the 
tracks,  and  one  metre  on  either  side.  To  pay  a  tax  of  i  per  cent, 
to  the  city  of  Berlin  on  the  first  1,000,000  of  gross  income;  when 
it  earns  2,000,000  gross,  i  1-2  per  cent.,  adding  1-2  per  cent,  for 
each  additional  1,000,000  earned,  until  the  whole  tax  shall  reach  8 
per  cent.,  and  that  is  the  limit.  It  pays  an  income  tax,  under  a 
law  applicable  to  all  persons  and  companies,  on  the  net  income.  The 
whole  tax  amounts  now  to  about  7  1-2  per  cent,  on  the  gross  income. 
In  return,  the  city  grants  to  it  the  exclusive  use  of  tracks,  and  no 
person  or  team  can  walk  or  drive  upon  them,  except  from  necessity, 
under  heavy  penalty,  which  gives  them  a  clear  track  and  easy  move- 
ment. 

The  track  becomes  the  property  of  the  city  at  the  end  of  conces- 
sion, and,  until  then,  the  fares  cannot  be  reduced.  The  whole  track 
is  divided  into  36  lines,  and  I  have  here  a  map  from  the  city  of 
Berlin  showing  the  lines. 

Each  line  is  divided  into  sections,  with  an  iron  post  in  the  side- 
walk marking  the  station,  and  the  cars  do  not  stop  between  these 
stations  for  any  purpose.  The  fares  vary  according  to  the  distance, 
from  10  pfennigs,  or  2  1-2  cents,  to  40  pfennigs  or  10  cents,  and 
the  longest  line  is  il  kilometres,  wh'ch  is  about  seven  miles;  but 
the  average  of  all  the  fares  is  11.55  pfennigs,  or  not  quite  3  cents. 

Now  I  desire  to  call  your  attention  to  the  fact  that  almost  all  of 
the  travel  is  between  these  short  lines.  It  is  mainly  short  travel. 
The  fact  is  that  in  no  city  in  Europe,  neither  in  Liverpool  nor  Lon- 
don, nor  in  any  city  in  Germany,  can  you  pass  from  one  section  of 
the  line  to  another  section  of  the  line,  even  if  you  desire  to  go  no 
more  than  fifty  feet  from  one  station  into  the  other  section,  without 
paying  two  fares.     That  is  the  system.      If  a  station  is  at  this  point, 
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and  you  get  into  a  car   lOO  feet  away  from  it  and  pass   lOO  feet 
beyond  that  point,  you  pay  two  fares. 

PAY  AND   WORK. 

The  pay  of  conductors  and  drivers  is  substantially  the  same 
as  it  is  in  Frankfort.  It  is  75  marks  per  month,  and  the  highest  is 
100  marks  per  month,  varying  from  |i8  to  $2$  a  month.  Every 
man  works  twelve  hours  per  day,  with  about  twenty  minutes  for  din- 
ner. The  expense  for  personal  injuries  is  very  small,  owing  to  the 
law  of  right  of  way,  and  the  company  insures  against  all  accidents 
for  a  year  for  30,000  marks.  Absolutely  for  87,500  this  great  Ber- 
lin tramway  system  is  run  as  far  as  the  expense  for  personal  injuries 
is  concerned.  The  total  number  of  people  carried  by  the  Berlin 
system  in  1889  was  114,400,000. 

Mr.  Kittredge.  Seven  thousand  five  hundred  dollars  would  not 
pay  your  counsel  fees  for  preparing  your  suits  .-' 

Mr.  Whitney.  No,  sir  ;  not  a  quarter  part  of  them.  Here  is  a 
city  of  1,700,000  inhabitants,  and  they  carry  exactly  400,000  less 
people  on  their  system  than  the  street  railway  system  of  Boston. 

The  company  provides  each  year  a  sinking  fund  sufficient  to  pay 
off  the  whole  capital  at  the  end  of  thirty.years,  and  then  pays  12  1-2 
per  cent,  on  its  stock  (last  year)  with  the  expectation  of  increasing 
each  year,  so  that  it  will  soon  reach  1 5  per  cent  or  more.  The  city 
is  a  level  plane,  and  the  distances  are  so  short.  The  average  fare 
per  mile  for  passengers  is  greater  in  Berlin  than  it  is  in  Boston,  not- 
withstanding our  great  excess  of  expenses.  So  it  is  in  Hamburg. 
I  hold  in  my  hand  here  the  report  of  the  great  tramway  system  of 
Berlin  for  the  year  1889,  and  there  are  some  facts  in  that  to  which 
I  wish  to  call  your  attention,  as  compared  with  the  system  of  the 
city  of  Boston.  Here  it  is  for  the  whole  ten  years  since  the  conces- 
sion. For  the  last  five  years,  beginning  with  1885  and  going  down 
to  1889  inclusive,  the  average  profits  upon  their  line  were  45  per 
cent. 

WHAT    BERLIN    OBTAINED, 

Now,  I  will  take  it  for  the  year  1 890,  and  I  would  like  to  read  to 
you.  This  is  for  the  year  1889.  The  capital  stock  was  as  follows  : 
J||!4,275,ooo.     First  mortgage  bonds,  $2,174,875;   second  mortgage 
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bonds,  $1,215,875  ;  mortgages,  $230,125.  The  total  receipts  were 
$3,349,642.25,  and  the  net  profits  were  $1,451,888.  The  percen- 
tage, for  some  reason  or  other,  was  considerably  less  than  in  previ- 
ous years.  The  year  previous  the  earnings  were  $3,013,612.75,  and 
the  net  receipts,  $1,385,586.  Now,  what  did  they  do  with  it  ?  Of 
course,  you  gentlemen  know  that  this  money  did  not  come  out  of 
the  corporation.  It  came  out  of  the  people.  What  did  they  do 
with  it  ?  Why,  they  put  aside  for  sinking  fund  on  first  and  sec- 
ond mortgage  bonds  $305,779.25.  They  paid  to  the  city  of  Berlin,  ' 
and  this  comprised  all  the  taxes  that  were  paid  to  the  city  of  Ber- 
lin by  the  great  Berlin  system,  $301,149.75.  And  the  West  End 
Street  Railway  Company  paid  to  the  city  for  its  franchise  and  other 
taxes  last  year,  $222,377.80;  and  this  year,  with  its  increase  of 
stock,  it  will  absolutely  pay  more  to  the  city  than  this  road  in  the 
city  of  Berlin,  earning  its  45  per  cent.,  while  the  system  in  Boston 
earns  less  than  7  per  cent.  They  laid  aside  for  their  reserve  funds, 
in  addition,  $220,181.75,  and  they  paid  out  in  dividends  $534,375, 
being  12  1-2  per  cent.  And  I  have  it  here  for  the  whole  ten  years. 
In  1880  it  was  9  per  cent.,  that  is,  $270,000,  and  its  sinking  fund, 
and  taxes  $99,995.25. 

In  1881,  paying  sinking  fund,  $224,689,  and  taxes,  $115,992.75, 
they  paid  9  1-2  per  cent.,  and  so  on.  In  1882,  8  1-2;  in  1883, 
9.75  ;  in  1884,  10  1-2  ;  in  1885,  1 1  ;  in  1886,  11.25  5  in  1887,  12; 
in  1888,  12.25  ;  in  1889,  12.5.  Now,  what  do  these  street  railroads 
of  Berlin  do  for  the  people  there .''  Why  they  carry  them  on  the 
average  1.9  miles  —  that  is  the  average  distance  that  people  ride 
there ;  and  the  average  fare  received  is  about  three  cents.  The 
cost  to  the  city  of  Berlin,  or  to  the  Tramway  Company  of  Berlin 
for  all  its  expenses,  is  14  cents  per  mile.  That  is  the  cost  of  doing 
business  in  the  city  of  Berlin  —  14  cents  per  mile,  against  the  aver- 
age cost  of  doing  it  in  the  State  of  Massachusetts  of  nearly  26 
cents  :  and  could  anybody  expect  that  any  railroad  could  be  run  in  the 
State  of  Massachusetts  and  do  so  much  for  its  people  at  ^  lower  rate 
of  fare,  though  the  expense  is  nearly  double. 

BOSTON    FARES    LOWER. 

Owing  to  the  actual  distance  that  people  are  carried  in  Berlin,  the 
average  fare  per  mile  in  Berlin  exceeds  the  average  fare  paid  by  the 
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people  of  the  city  of  Boston.  The  average  fare  paid  per  mile  by 
the  people  of  the  city  of  Berlin  is  1.54  cents.  The  average  fare 
per  mile  paid  by  the  people  of  the  city  of  Boston  under  this  system 
of  the  West  End  Street  Railway  Company  is  1.3  cents.  Now, 
what  would  have  been  the  effect  on  the  finances  of  the  West  End 
Street  Railway  Company  if  it  had  collected  what  is  collected  per 
mile  in  the  city  of  Berlin  ?  Why,  it  would  have  amounted  to  an 
additional  sum  of  8993,677.73  per  year.  Give  us  the  same  rate  per 
mile,  notwithstanding  the  greatly  increased  expenses,  give  us  the 
same  rate  per  mile  that  is  charged  to-day  in  the  city  of  Berlin,  and 
the  West  End  Railway  Company  would  have  made  nearly  |)  1,000,- 
000  extra  last  year,  and  who  would  have  paid  it  .''  Why,  it  would 
have  come  from  the  people,  of  course,  who  ride.  What  would  have 
been  the  effect  upon  the  finances  of  the  West  End  Railway  Com- 
pany if  we  could  have  operated  our  road  at  the  expense  of  the  Ber- 
lin roads  .'*  If  the  West  End  road  could  have  been  run  at  the  same 
expense  per  mile  as  the  Berlin  road,  there  would  have  been  a  saving 
in  expenses  to  the  West  End  road  of  $1,943,189.60,  a  total  differ- 
ence of  ^2,936,867.33. 

Now,  gentlemen,  if  you  think  that  the  Berlin  system  is  desirable 
for  the  people  of  Boston,  we,  representing  the  capital  that  is 
invested  in  our  system,  can  take  no  exception  to  that.  Give  us,  if 
you  so  desire,  the  Berlin  system,  and  we  will  pay  almost  any  taxes 
to  the  city  or  the  State  that  you  desire. 

Now,  what  is  the  effect  of  this  system  upon  the  social  life  of 
Berlin  ?  Why,  it  is  exactly  what  you  would  expect  it  to  be.  It 
confines  the  population  of  the  city  of  Berlin,  as  of  every  other  city 
where  the  system  is  in  vogue,  to  a  certain  prescribed  limit.  You 
cannot  go  out  of  that  limit,  because  you  cannot  afford  to.  The 
people  cannot  live  in  the  suburbs,  because  they  cannot  i)ay  the  cost 
of  getting  to  and  from.  And  as  a  result  of  that,  there  are  no 
suburbs  in  that  city. 

NO    SUBURBS    LIKE    OURS. 

Any  man  here  who  has  been  in  Berlin  or  Paris  or  London  knows 
perfectly  well  that  there  are  no  such  things  as  suburbs.  In  those 
cities,  the  lines  of  brick  tenement-houses  go  to  a  certain  point, 
filled  with  a  teeming  population,    and   then   you   are   in  the   fields. 
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The  system  which  has  been  in  use  throughout  the  State  of  Massa- 
chusetts, extending  its  lines  as  population  demanded,  is  entirely- 
unknown  in  any  city  of  Europe.  And,  so  far  as  social  advantages 
^o,  I  place  the  system  of  the  State  of  Massachusetts  against  any 
in  the  wide  world.  I  knew  that  must  be  the  fact  when  I  saw  what 
the  system  of  transportation  was  in  these  cities.  I  knew  that  it 
must  affect  the  social  relations  of  every  one  of  those  people,  and  I 
■desired  to  find  some  statistics  to  show  me  absolutely  that  it  was  so, 
and  I  went  to  the  Encyclopaedia  Britannica,  and  I  have  taken  this 
quotation  from  that  encyclopaedia.  I  regret  that  it  has  not  been 
brought  down  to  a  later  date.  It  comes  down  to  1872,  at  which  time 
there  were  826,341  inhabitants  in  that  city.  The  826,341  inhabi- 
tants of  the  city  were  found,  at  the  census  of  1 871,  to  be  living  in 
14,478  dwelling  houses.  I  hold  in  my  hand  the  auditor's  report  of 
the  city  of  Boston,  and  I  find  that  in  this  year  there  were  upward 
•of  50,000  dwelling-houses  in  the  city  of  Boston,  with  less  than  half 
the  population.  The  numbers  show  that  the  luxury  of  a  single 
house  for  a  single  family  is  rare,  and  this  holds  good,  also,  of  the 
wealthier  classes  of  the  people. 

These  numbers  fall  far  short  of  the  present  (1875)  number  of 
houses  and  of  households,  as  will  be  seen  from  the  fact  that  the 
value  of  the  household  property  of  the  city  in  1874  exceeded  tnat  of 
1 87 1  by  $90,000,000  of  which  the  greatest  part  falls  to  newly  built 
liouses  or  houses  enlarged.  In  1871,  the  average  number  of  persons 
comprised  in  a  household  was  found  to  be  4.6,  the  number  of  house- 
holds dwelling  in  a  house  12.3,  and  the  number  of  persons  dwelling 
in  a  house  57.1.  That  is  the  social  life  in  Berlin.  The  average  num- 
ber of  people  throughout  the  city  of  Berlin  at  that  time  was  826,341, 
and  there  were  living  57  persons,  on  the  average,  under  every  roof. 
In  1540  the  average  number  of  inmates  in  a  house  was  6,  in  1740  it 
was  17,  in  1867  it  had  risen  to  32,  and  in  1871  to  57.  Now  I  know 
no  reason  why  the  same  law  has  not  held  good  from  that  time  to  this. 

I  see  in  their  transportation  system  no  means  which  the  poor  have 
for  escaping  from  this  crowded  condition  which  would  lead  me  to 
suspect  that  anything  else  had  happened —  but  that  the  system  has 
constantly  progressed. 
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dw?:llings  under  ground. 

"Between  the  years  1867:1110!  1871  the  one-story  houses  of  the 
city  decreased  8  per  cent.,  the  two  and  three  story  houses  4  1-2  per 
cent.,  while  the  number  of  four-story  houses  increased  11  per  cent.,, 
and  the  five-story  and  higher  houses  increased  50  per  cent.  With 
the  increase  of  high  houses,  the  underground  cellar  dwellings,  which 
form  so  striking  a  feature  in  the  house  architecture  of  the  city,  in- 
crease in  a  like  proportion,  and  these  and  the  attics  are  the  dwellings 
of  the  poor.  In  1867  there  were  14,292  such  cellar  dwellings.  In 
1 87 1  they  had  increased  to  19,208.  Taking  the  average  of  1864 — 
four  inmates  to  a  cellar  dwelling — we  get  76,832  persons  living  under 
ground.  In  1871  there  were  4,565  dwellings  which  contained  no 
room  which  could  be  heated. 

"This  class  of  dwellings  has  doubled  between  the  two  census  years 
of  1867  and  1 87 1.  Taking  three  inmates  (the  ascertained  average 
of  1867  to  such  a  dwelling),  we  have  13,695  persons  who  pass  the 
winter  in  unheated  dwellings,  in  a  climate  where  cold  not  infrequent- 
ly sinks  below  the  zero  of  Fahrenheit.  Of  the  remaining  dwellings 
of  the  city,  95,423  had  only  one  room  each  which  could  be  heated. 
This  number,  at  four  persons  to  a  dwelling,  gives  us  an  insight  into 
the  domestic  life  of  381,692  of  the  inhabitants  of  the  city;  this,  with 
13,695  persons  mentioned  above,  is  nearly  half  the  population.  Such 
dwellings  engender  no  feeling  of  home,  and  the  habits  of  the  people 
are  in  a  certain  sense  nomadic. 

"  In  1872,  74,568  changes  of  dwelling  took  place,  involving  an  ex- 
pense, at  a  very  moderate  calculation,  of  $794,500.  In  the  poorer 
townships  there  were  200  removals  to  every  100  dwellings.  The 
rate  of  mortality  is  high.  In  1872,  a  favorable  year,  it  was  28  to 
every  1,000  of  the  population.  Taking  the  deaths  as  a  whole,  58 
per  cent,  were  children  under  ten  years  of  age."  Now,  I  wish  to  call 
attention  to  the  condition  of  things  in  Berlin — a  condition  of  things 
which  I  think  might  have  been  avoided  if  the  same  system  had  been 
pursued  there  as  has  been  pursued  in  every  city  in  the  State  of  Mas- 
sachusetts. Why,  what  do  we  do  here  ?  When  population  crowds 
the  centres  of  the  cities,  people  go  out  to  the  outer  limits,  and  that 
is  the  trouble  with  the  horse-car  system  to-day.  A  man  goes  away 
out  to  Dorchester,  Roxbury,  Cambridge,  Somerville,  or  somewhere 
where  he  can  find  a  cheap  home,  and  by  paying  $30  a  year  for  going 
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back  and  forth  to  his  home,  and  that  is  all  he  pays  if  we  carry  him 
every  working  day  in  the  year,  this  ten  cents  a  day,  or  ^30  a  year, 
pays  an  interest  at  6  per  cent,  on  his  $500,  and  he  goes  out  to  the 
suburbs  with  his  family,  to  live  under  healthful  conditions. 

NO  TENEMENT  SYSTEM  HERE. 

There  is  no  tenement  system  in  the  city  of  Boston.  It  is  impossible 
so  long  as  this  transportation  system  is  left  untouched  for  it  to  flourish 
here.  ^,  And  that  is  the  question  that  you  are  called  upon  to  deal  with. 
It  is  not  simply  a  question  as  to  whether  the  street  railway  company 
should  pay  a  small  sum,  or  any  sum,  into  the  city  treasury,  but  it 
deals  with  the  greatest  social  problem  that  the  age  has  to  consider, 
and  you  can  do  nothing  that  will  promote  the  benefit  of  this  commu- 
nity and  posterity,  of  those  that  are  to  come  after  us,  so  much  as  to 
provide  this  cheap  transportation  to  the  suburbs.  Now,  how  is  it 
with  the  city  of  Boston  ?  Why,  we  carried  1 14,000,000  people  last 
year,  and  we  earned  the  enormous  sum  of  6.2  per  cent.  That  is  all 
we  earned  upon  the  capital  invested.  And  how  is  it  divided.^  There 
are  many  people  who  feel  that  when  they  pay  five  cents  to  the  tran- 
sportation company  the  company  retains  as  profit  nearly  the  whole 
of  it;  and  there  is  also  a  theory,  that  my  friend  Mr.  Harding  indulged 
in,  that  in  some  way  or  other  the  company  have  some  special  place 
where  they  can  put  away  their  money  so  that  the  public  shall  not 
know  anything  about  it.  Well,  that  is  perfect  nonsense.  No  big 
corporation  ever  undertook  any  business  of  that  kind.  And,  in  the 
second  place,  we  have  not  the  money  to  put  in  such  a  place.  We 
need  absolutely  every  cent  that  we  have  to  furnish  the  transporta- 
tion that  we  do  furnish.  And,  crowded  as  the  cars  are,  it  is  utterly  im- 
possible for  the  company  to  do  any  more  for  what  it  receives.  Now 
we  take  five  cents,  if  you  please — a  little  less  than  five  cents — for 
every  passenger.     And  what  do  we  do  with  it.? 

WHERE  THE  FIVE  CENTS  GO. 

Why,  in  the  first  place,  we  pay  out  about  21-2  cents  immediate- 
ly to  the  conductors  and  drivers  and  stablemen  to  perform  their  ser- 
vices. None  of  that  comes  to  us.  We  pay  for  material  and  for 
our  trackwork  i  1-4  cents,  which  makes  absolutely  3  3-4  cents  of 
the  whole,  49-10  cents  that  we  receive,    which  we  immediately  pay 
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out  to  the  men  to  bring  you  back  and  forth  to  your  homes,  and  to 
pay  for  grain  and  provender  and  the  stabling  of  the  horses.  We 
pay  out  for  interest  and  rental  for  other  roads  1-4  cent  of  that,  and 
taxes  .19  of  a  cent,  or  almost  .20,  and  there  is  left  of  all  this  5  cents 
for  the  large  dividends  of  the  West  End  road,  .64  of  a  cent.  That 
is  all.  We  carried  1 14,000,000  people  last  year,  and  all  that  we 
paid  out  to  the  parties  furnishing  the  capital,  or  could  afford  to  pay, 
was  .64  of  I  cent  per  passenger.  Now  I  know  that  there  is  a  feel- 
ing abroad  in  the  community  that  the  company  is  able  to  do  very 
much  more  if  it  only  had  the  disposition.  I  know  the  crowded  con- 
dition of  the  cars,  and  I  regret  it  myself  more  than  anybody  else. 
But  it  is  not  in  my  power,  nor  that  of  anybody  else,  to  remedy  it  in 
the  existing  condition  of  things.  And  if  you  are  wise  and  fair  and 
just  and  will  examine  this  question  in  its  business  relations,  you 
will  see  that  you  cannot  get  anything  more  out  of  the  corporation 
than  it  receives,  and  if  you  undertake  to  tax  a  corporation  more  than 
it  can  pay,  and  to  revolutionize  its  system  and  discourage  the  capital 
that  is  necessary  to  provide  even  these  present  facilities,  you  injure 
a  large  number,  a  much  larger  number  of  people  than  the  people 
that  are  interested  in  this  corporation.  And  the  trouble  of  it  is  this: 
I  do  not  undertake  to  say  that  if  you  will  draw  a  line  at  Roxbury 
postoffice  and  stop  it  at  the  Boston  postoffice,  and  another  line  from 
the  Boston  postoffice  to  Charlestown  square,  that  we  could  not  pay 
you  anything.      Of  course  we  could  then  pay  you  something. 

THE    REAL   PROBLEM. 

But  that  is  not  the  problem.  The  problem  is  to  extend  these 
lines  into  the  suburbs,  where  these  poor  people  go.  And  if  it  rest- 
ed with  us  to  withdraw  the  lines,  and  you  will  dare  face  this  question 
of  saying  to  the  corporation,  "Withdraw  your  lines  that  do  not  pay 
this  percentage  and  the  taxes,"  we  will  accept  it.  Now,  here  is  a 
list  of  lines  that  I  will  not  weary  you  with,  which  run  in  all  directions, 
and  which  we  are  running  (absolutely  at  a  loss)  and  (we)  have  been 
running  them  for  years  in  that  way.  The  mayor  of  Maiden  came 
before  you  and  claimed  that  the  city  of  Maiden  should  be  allowed  to 
impose  a  tax  for  the  great  privilege  of  running  through  the  city  of 
Maiden.  Well,  as  a  matter  of  fact,  that  line  runs  to-day  through  the 
city  of  Maiden  at  an  absolute  loss  to  the  West  End  Corporation,  and. 
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has  for  the  last  thirty  years,  and  we  would  ask  nothing  better  than 
to  be  allowed  to  give  it  up.  If  the  compensation  which  the  West 
End  Railway  Company  furnishes  to  the  city  of  Maiden  is  not  re- 
garded as  sufficient,  we  will  cheerfully  acquiesce  in  the  permission 
of  the  city  of  Maiden  to  remove  our  tracks. 

And  what  have  the  city  of  Maiden  and  the  city  of  Somerville 
asked?  Why,  they  have  come  and  asked  your  Committee  that  the 
city  of  Boston  and  the  city  of  Somerville  and  every  other  city  should 
be  allowed  to  charge  any  railway  company  any  sum  which  the  board 
of  aldermen  of  that  city  may  see  fit  to  charge  for  the  privilege  of 
operating  the  road.  Well,  what  would  be  the  effect  upon  the  city  of 
Maiden  if  the  things  that  I  have  stated  to  you  in  reference  to  the 
business  of  Maiden  are  true  .''  Supposing  we  made  a  contract  with 
the  city  of  Somerville  which  should  be  binding  upon  the  city  of 
Somerville  for  a  term  of  years,  that  we  be  allowed  to  run  our 
cars  to  the  Maiden  line.  What  should  we  do.^  Why,  we  should  sim- 
ply say  to  the  people  of  Maiden  :  "We  will  run  our  cars  to  the  Som- 
erville line,  and  from  that  point  you  may  walk."  What  should  we 
do  with  che  city  of  Somerville  if  we  had  a  like  contract  with  the  city 
of  Boston  .''  Why,  we  should  say  to  the  city  of  Somerville  precisely 
the  same  thing.  It  is  not  an  advantage  to  run  the  cars  through  the 
city  of  Somerville.     The  profit  is  exceedingly  small. 

NOT  WHOLLY  FOR  PROFIT. 

We  should  very  much  prefer  to  run  our  cars  to  the  Boston  line  and 
let  the  Somerville  people,  find  their  [own  way  to  their  homes  from 
that  point,  if  it  were  merely  a  question  of  profit.  And  if  the  West 
End  Street  Railway  Company  had  regard  only  to  its  finances,  that 
is  what  it  would  say.  So  that  these  cities  and  towns,  in  coming  to 
the  Legislature  and  asking  that  any  city  or  town  may  be  permitted 
to  charge  whatsoever  it  may  please  for  the  transportation  facilities 
through  that  city  or  town,  know  nothing  at  all  about  what  they  are 
asking.  There  is  a  feeling,  also,  that  the  railroad  company  does  not 
run  cars  enough. 

Well,  now,  we  admit  that  at  morning  and  night  the  cars  are  very 
much  crowded.  And  what  is  the  reason  of  that.^  Why,  the  reason 
is  that  there  is  such  a  great  crowd  of  people  going  to  the  suburbs. 
That,  in  one  respect,  is  one  of  the  most   important   facts   connected 
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with  this  whole  question,  that  there  are  these  people  who  ride  to 
these  suburbs  and  who  desire  to  go  these  long  distances.  Nothing 
of  the  kind  is  known  in  Europe.  Nothing  of  the  kind  exists  there, 
for  the  cars  travel  only  these  short  distances  in  this  crowded  popula- 
tion, and  they  run  no  more  cars  at  one  hour  of  the  day  than  at 
another.  The  West  End  Railway  Company  runs  cars  enough  to 
give  everybody  a  seat  if  the  travel  was  run  throughout  the  day  as 
in  Berlin.  The  average  number  of  passengers  per  car  was  24  1-2 
through  the  year,  and  the  average  seating  capacity  of  these  same 
cars  that  were  run  was  28.  The  question  which,  I  take  it,  this  Com- 
mittee is  here  to  consider,  is  this  :  How,  in  justice  to  everybody, 
shall  the  transportation  of  this  city  be  improved  ?  I  take  it  that 
this  Committee  considers  it  of  vastly  more  consequence  to  consider 
the  effect  of  any  change  in  the  transportation  service  upon  these 
people  than  the  simple  matter  of  paying  $10,000,  -f  20,000,  $30,000, 
$40,000,  or  $50,000,  into  the  city  treasury. 

THE    mayor's    plan. 

Under  the  bill  proposed  by  Mr.  Matthews  and  the  city  of  Boston, 
we  are  asked  to  divide  with  the  city  all  above  eight  per  cent.  Well, 
the  West  End  Street  Railway  Company  paid  last  year  to  its  common 
stockholders  the  enormous  sum  of  $225,000.  If  we  had  divided 
with  the  city  the  excess  above  8  per  cent.,  we  should  have  paid  to 
the  city  of  Boston  about  $22,500.  That  is  all  we  should  have  paid  .-' 
Well,  now,  what  have  we  done  .''  What  are  we  endeav- 
orirtg  to  do  ?  In  the  year  1887  this  Legislature  authorized  the  con- 
solidation of  these  roads.  Whether  or  not  it  was  in  the  interests  of 
private  individuals,  it  was  certainly  of  some  service  to  the  State,  and 
I  believe  that  there  is  no  intelligent  and  unprejudiced  man  fa- 
miliar with  the  situation  then  and  now  but  who  is  entirely  willing  to 
concede  that,  so  far  as  that  consolidation  has  gone,  it  has  been  for 
the  benefit  of  this  community. 

And  what  were  we  authorized  to  do  ?  We  were  authorized  to  is- 
sue a  certain  amount  of  stock.  And  the  inducement  for  this  com- 
pany of  men  to  take  hold  of  it  was  what  was  contained  in  the  charter 
granted  by  the  State  of  Massachusetts.  And  what  have  we  done  ? 
We  have  not  only  consolidated  these  roads,  but  we  have  taken  up 
the  problem  of  improvement  in  the  transit.      We  found  immediately 
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after  consolidation  that  the  public  necessity  and  convenience  re- 
quired that  something  should  be  done  to  improve  this  travel.  I  say 
that  the  limit  of  accommodation  by  horse-cars  was  absolutely 
reached.  There  was  no  remedy  except  in  one  of  three  directions. 
One  was  that  fares  should  be  raised.  Another  was  that  wages 
should  be  reduced,  and  the  third  was  that  you  should  find  some 
cheaper  system  by  which  these  people  could  be  moved.  And  that 
was  a  large  problenv  And  we  found  it,  as  we  believe,  and  as  expe- 
rience for  the  last  two  years  has  day  by  day  confirmed  us  in  believ- 
ing, in  the  electric  system. 

RESULTS    OF    THE    ELECTRIC    SYSTEM. 

And  what  have  we  done  with  the  electric  system  ?  Why,  we  have 
put  in  temporary  plants,  and  we  are  running  cars  from  the  centre  to 
the  circumference  of  this  city,  with  the  saving  of  from  lo  to  20  min- 
utes of  time  on  every  trip.  Is  that  no  compensation  .-'  While  you 
are  legislating  under  this  roof  to  reduce  the  hours  of  labor,  this  trans- 
portation company  has  come  in,  and,  by  simply  changing  the  system 
by  which  people  are  carried  to  and  from  their  places  of  business,  has 
reduced  the  hours  of  labor,  in  some  cases,  nearly  one-half  an  hour 
per  day.  Many  and  many  a  man  in  this  city  knows  it.  And  we  are 
endeavoring  to  go  on  and  extend  this  system  from  centre  to  circum- 
ference. It  is  an  enormous  undertaking.  The  horse-power  required 
to  move  all  these  people  is  greater  than  the  water-power  of  Holyoke, 
or  of  Lowell,  or  of  Lawrence,  and  as  much  as  that  of  Fall  River. 

We  have  undertaken  to  solve  this  problem  in  a  broad  and  liberal 
way.  We  have  realized  that  in  order  to  do  this  to  the  best  satisfac- 
tion of  this  community  it  was  necessary  that  it  should  be  cheaply 
done  ;  that  instead  of  installing  engines  and  boilers  of  a  small  capac- 
ity, it  was  much  cheaper,  considering  the  magnitude  of  the  work,  to 
put  in  an  enormous  plant.  And  that  is  what  the  road  is  now  engaged 
upon.  We  are  installing  at  our  central  station  to-day,  and  will  have 
in  operation  before  next  winter,  more  than  13,000  horse-power.  And 
in  Cambridge  we  are  putting  in  a  plant  which  is  equal  to  4,000  to 
5,000  horse-power  more.  Now  I  say  that  is  more  horse-power  than 
there  is  in  all  the  city  of  Holyoke,  and  as  much  as  there  is  water-power 
in  the  city  of  Lowell  or  Lawrence.  And  we  have  provided  in  these 
places,  as  the  business  grows,  a  capacity  for  increasing  to  30,000 


50  HISTORY    OF    THE 

horse-power,  which  is  as  much  as  any  city  in  this  Commonwealth  uses 
for  all  its  purposes.  Now,  I  say,  is  there  no  compensation  to  the 
people  of  this  community  in  the  saving  of  time  by  more  rapid  tran- 
sit ?  Can  you  afford  to  discourage  the  corporation  that  is  to-day 
grappling  with  this  great  problem  and  paying  out  its  money  to  sup- 
ply this  great  and  growing  demand  for  transportation  ? 

GOOD  FAITH  OF  THE  STATE. 

I  say  for  myself  that  if  the  charter  of  the  State  of  Massachusetts 
can  be  violated  in  its  good  faith  in  this  respect,  my  usefulness  in 
connection  with  this  problem  is  gone.  I  have  been  acting  under 
what  I  supposed  to  be  the  good  faith  of  the  State  of  Massachusetts. 
I  have  called  around  me  my  friends  and  capitalists,  have  shown  them 
this  charter  and  have  shown  them  what  we  can  do.  I  have  said  that 
it  seemed  to  me  entirely  reasonable  that  if  we  can  give  these  people, 
for  the  sum  of  money  that  they  now  pay,  this  additional  means  of 
transit,  of  course  the  people  will  be  satisfied  and  pleased ;  and  until 
this  year  it  never  entered  my  head  that  the  State  of  Massachusetts, 
could  induce  a  body  of  capitalists  to  engage  in  this  enterprise  and 
then  listen  to  a  proposition  to  take  them  by  the  throat. 

Mind  you,  sir,  that  we  are  doing  all  this,  we  are  giving  all  this  ac- 
commodation without  a  single  cent  of  cost  to  any  individual.  And 
I  say  that  it  is  the  only  way  of  dealing  with  this  problem.  And  we 
have  done  more  than  this.  Last  year,  believing,  knowing,  that  the 
capacity  of  these  down-town  streets  was  becoming  so  crowded  as 
actually  to  make  it  physically  impossible  to  bring  the  cars  through 
them  that  the  community  desired  to  use,  we  undertook  to  investigate 
some  other  system.  Now,  my  proposition  is,  and  always  has  been, 
that  any  system  of  transportation  which  shall  meet  the  necessities 
of  this  community  must  be  one  that  is  worked  in  connection  with 
the  West  End  surface  system,  or  with  the  surface  systems.  Now,  I 
care  not  at  all  who  builds  that  road.  I  have  conceived  it  to  be  my 
duty,  acting  as  the  representative  of  the  people  who  desire  to  ride, 
and  acting  as  the  representative  of  those  men  who  are  endeavoring" 
to  give  these  facilities,  to  come  to  the  Legislature,  and,  so  far  as  I 
could,  point  to  them  the  only  way,  as  I  thought,  in  which  it  ought  ta 
be  done,  and  to  say  to  them  :  "  With  your  leave  we  will  endeavor  to 
undertake  it."     And  we  were  granted  a  charter.     What  is  the  result  .<*' 
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Why,  we  have  gone  and  spent  money  under  that  charter,  and  here, 
this  year,  comes  up  an  order  from  the  board  of  aldermen  asking  that 
the  city  of  Boston  should  be  allowed  to  attach  terms  and  conditions 
to  it. 

NOT    AN    ENCOURAGEMENT    TO    SPEND    MONEY. 

Well  now,  what  encouragement,  under  such  a  condition  of  things, 
is  there  for  anybody  to  spend  a  cent  ?  I,  for  one,  do  not  care  to  do 
it.  I  say  that,  looking  at  this  question  as  it  appears  to  me,  I  desire 
nothing  to  do  with  any  charter  that  can  be  changed  by  the  State  of 
Massachusetts  or  anybody  else,  from  year  to  year.  So  that  my  view 
of  this  question  is  this  :  That  if  these  things  are  desirable,  if  it  be 
desirable  that  a  better  system  shall  be  provided,  without  increasing 
the  cost  to  the  individual,  if  it  be  wise  to  encourage  the  extension  of 
lines  as  they  have  been  extended  for  the  last  forty  years — to  which, 
in  my  judgment,  is  due  the  healthy,  social  condition  of  Boston  and 
its  surroundings — if  it  be  desirable  to  do  that,  is  it  at  all  desirable  to 
interfere  with  the  profits  that  are  supposed  to  be  made  by  this  cor- 
poration ?  You  cannot  discourage  this  corporation  without  affecting 
and  embarrassing  the  whole  enterprise. 

I  say  that  we  need  every  resource  that  we  have  to  carry  out  this 
transportation  problem.  We  receive  now,  as  the  total  amount  that 
every  individual  pays  us  who  travels  back  and  forth  on  our  line  in  the 
whole  year,  less  profit  than  $y.  Sixty-four  hundredths  of  a  cent  per 
passenger  is  what  we  have  paid  in  dividends,  and  the  whole  amount 
we  received  last  year,  in  dividends  and  surpluses,  was  .91  of  a  cent 
per  passenger.  Now,  we  carry  the  people  back  and  forth,  to  and 
from  their  homes,  for  a  whole  year  with  the  payment  of  a  dividend 
to  the  capital  invested  of  less  than  $y,  and  nobody  can  do  it  any 
cheaper. 

The  idea  that  anybody  else  will  come  in  here,  if  the  West  End  goes 
out  of  this,  and  pay  a  large  sum  of  money  for  doing  it  is  a  perfect  de- 
lusion and  a  snare.  Nobody  in  this  Commonwealth  can  be  found  to 
invest  money  in  this  business,  which  promises  any  less  rate  of  inter- 
est than  is  produced  to-day  under  existing  circumstances,  and  the 
treatment  of  any  corporation,  such  as  these  gentlemen  indicate  here, 
would  be  absolutely  destructive  of  all  investment  in  this  enterprise 
by  anybody  excepting  on  the  condition  that  such  a  change  should  be 
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provided  by  a  State  law  that  there  should  be  a  long  term  of  years 
within  which  the  property  should  be  undisturbed.  And  I  predict 
that  when  anything  is  done  with  an  elevated  railroad,  or  with  any 
underground  railroad  hereafter,  some  limit  of  time  must  be  fixed  that 
will  make  the  capital  invested  in  it  secure. 

TWO    WAYS    OF    LOOKING    AT    IT. 

Now,  there  are  but  two  ways  of  looking  at  this  question.  You 
must  either  say  to  the  West  End  Company,  "Go  on  as  you  are,  and 
act  under  your  charter,"  as  I  think  the  State  and  the  city  and  these 
communities  are  bound  in  good  faith  to  say,  or  else  you  must  provide 
by  some  new  law  for  the  procurement  of  the  capital  in  some  other 
way.  It  is  useless  to  expect  a  man  who  has  money  to  lend,  to  lend 
it  upon  terms  on  which  the  borrower  can  say  :  "  Notwithstanding 
your  rate  of  dividend,  or  rate  of  interest,  is  such  a  per  cent,  to-day, 
I  propose  that  to-morrow  I  shall  change  it,  and  the  next  day  I  will 
undertake  to  deprive  you  of  a  certain  portion  of  the  principal." 

I  say  that  nothing  can  be  so  unfortunate  for  the  State  of  Massa- 
chusetts, in  my  judgment,  as  anything  which  shall  lead  the  people  to 
believe  that  the  State  of  Massachusetts  does  not  regard  the  rights  of 
property  as  inviolate,  whether  expressed  or  implied.  And  that  is 
the  case  here.  We  have  gone  on  and  spent  our  money  in  perfect 
good  faith,  and  have  accomplished  what  the  people  desired  without 
any  expense  to  them.  We  have  been  saving  them  time  and  money, 
and  we  are  endeavoring  in  every  way  to  solve  this  problem.  And  for 
what  reason  ?  Why,  because  we  have  supposed  that  the  State  of  Mas- 
sachusetts stood  by  us,  and  would  protect  us  in  the  money  we  were 
investing  in  this  enterprise.  Now,  if  the  State  of  Massachusetts 
says  it  will  not  protect  us,  that,  far  from  that,  it  will  undertake  to 
deprive  us  of  part  of  the  dividends  which  we  are  fairly  entitled  to 
earn,  and  pay  it  to  the  city  of  Boston  or  somebody  else  for  some 
other  purpose,  and  that  we  must  take  charters  that  can  be  revoked 
at  will,  what  can  I  do  further  in  connection  with  this  transportation 
business  ?  You  compel  me  to  retire,  and  I  must  retire,  because  I  can 
not  ask  men  to  invest  money  in  this  enterprise  upon  any  such  terms, 
and  I  will  not. 
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THE  ONE  JUST  W'AY. 

I  say  there  is  one  other  way,  and  that  is  this  :  Every  person  who 
has  been  up  before  the  Committee  on  this  question  has  said  this  : 
"We  think  that  in  justice  to  the  corporation  it  ought  not  to  be  com- 
pelled to  go  to  the  Legislature  every  year,  or  to  the  board  of  alder- 
men every  year,  but  that  its  charter  should  be  absolutely  fixed  for  a 
term  of  years."  I  say  that  if  the  charters  under  which  we  are  act- 
ing to-day  are  liable  to  the  interpretation  that  these  men  have  put 
upon  it,  th^n  I  certainly  desire,  and  it  is  absolutely  necessary,  that 
it  should  be  conceded,  in  order  that  this  work  may  be  done,  you 
should  look  at  this  thing  as  a  business  question  ;  and  any  charter 
which  any  one  of  you  gentlemen  sitting  here  at  this  table  would 
take  for  an  investment  of  your  own,  I  will  agree  to  take  on  behalf 
of  my  corporation.  I  ask  no  greater  security  for  the  money  that  I 
am  inviting  to  invest  in  this  enterprise  than  you  would  ask  if  you 
were  proposing  to  lend  money  or  invest  it  yourselves.  We  ask  that 
we  be  secured,  and  that  is  not  only  wise  public  policy,  but  is  abso- 
lutely essential  at  this  stage  of  the  transportation  business. 

Now,  then,  I  say  this  :  Make,  if  you  please,  this  thing  secure. 
Relieve  us  from  the  necessity  of  coming  before  your  Legislature 
every  year  and  pleading  for  our  rights  and  endeavoring  to  prevent 
excessive  taxes  being  laid  upon  us,  and  save  us  from  the  necessity 
of  going  to  the  board  of  aldermen  for  our  rights  from  day  to  day, 
and  allow  us  to  manage  this  as  a  business  enterprise,  and  you  will 
put  it  upon  a  sound  foundation.  If  you  think  that  the  rate  of 
interest  charged  is  excessive,  I  am  perfectly  willing,  if  you  will  so 
fix  this  charter  as  to  open  the  door  to  new  capital :  we  will  agree 
upon  a  change  which  shall  accomplish  it.  Do  not  disturb  the  law 
as  it  exists,  but,  if  you  should  see  fit  to  grant  us  a  permissive 
charter  under  which  you  will  provide  that  for  a  long  term  of  years 
we  shall  be  left  in  undisturbed  possession  of  this  property,  provid- 
ing we  will  sell  the  new  stock  at  auction,  we  are  perfectly  willing  so 
to  do. 

A    BILL    PROPOSED. 

It  makes  no  difference  what  amount  of  dividend  is  paid  if  you 
only  pay  the  market  price  for  money ;  and  if  these  things  are 
objects  of  desire,  if  it  is  important  that  this  transportation  business 


54  HISTORY    OF    THE 

shall  be  extended,  if  it  is  desired  that  some  elevated  or  underground 
system  should  come  in  and  be  operated  in  connection  with  this  sur- 
face system,  then  I  know  that  we  must  get  the  money  for  that  as 
cheaply  as  we  can ;  but  I  know  full  well  that  we  cannot  get  it  and 
it  cannot  be  done  so  long  as  these  ideas  prevail  with  respect  to  the 
rights  of  property  under  the  present  charters. 

If  I  had  any  new  proposition  to  make  to  this  Committee,  it  would 
be  this  :  Touch  not  the  charter  as  it  is,  but  give  us  a  bill  which  pro- 
vides that,  if  hereafter  we  will  sell  the  stock  at  auction,  we  may  be 
left  in  undisturbed  possession  for  a  term  of  fifty  years.  I  say  fifty 
years  for  this  reason,  because  I  know  for  the  next  ten,  fifteen,  or 
twenty  years,  and,  I  think,  for  the  whole  fifty  years  —  because  I 
apprehend  there  will  be  no  difference  in  the  situation  from  year  to 
year — I  say  fifty  years  for  the  reason  that  it  gives  a  longer  period 
to  accumulate  a  sinking  fund  against  possible  losses  ;  and  that  is  in 
the  interest  of  the  community.  Make  this  so  secure  that  any  man 
in  the  community  would  feel  perfectly  safe  in  investing  his  money. 
Give  the  savings  banks  the  right  to  invest  in  it,  open  all  the  doors 
to  capital  throughout  the  State,  let  us  sell  the  stock  at  auction,  and 
it  makes  no  difference  whether  you  make  8  or  lo  or  12  per  cent, 
dividends,  or  more,  because  the  higher  the  dividend  the  less  stock 
will  have  to  be  issued  to  pay  dividends  upon.  And,  if  you  leave  it 
at  10  per  cent.,  or  make  no  provision  with  reference  to  it,  it  will 
bring  exactly  the  same  amount  of  money  ;  the  amount  paid  in  divi- 
dends will  be  precisely  the  same.  If  you  would  do  that,  if  it  were 
possible  to  make  a  law  which  should  accomplish  that,  I,  for  one, 
would  be  satisfied. 

A    REQUEST    FOR    CO-OPERATION. 

Under  the  present  law  the  directors  of  the  railway  company  have 
a  perfect  right  to  say  how  that  stock  shall  be  distributed.  It  is 
within  the  power  of  the  railway  company  to  distribute  all  the  new 
stock  at  auction  without  any  provision  of  the  Legislature,  and  there- 
fore whatever  we  have  done  we  have  done  under  that  provision,  and 
if  the  directors  of  the  road  should  see  fit  to  make  that  disposition 
of  its  new  stock,  the  stockholders  would  not  complain. 

But  I  see,  as  I  know  that  no  other  man  in  this  community  can 
see,  the  magnitude  of  the  undertaking  and  the  great  advantage   to 
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this  community,  if  the  thing  can  be  done.  I  plead  with  you  on 
behalf  of  the  people  of  this  community,  and  especially  of  the  poor 
people  whose  carriages  the  horse-cars  are,  to  join  with  us  and  help  us 
so  to  frame  a  statute  that  every  man  in  the  community  will  feel  it  to 
be  a  security  that  he  can  safely  invest  in,  and  then  we  shall  get 
our  money  at  the  cheapest  possible  rate,  and  if  we  are  wise  and 
judicious  in  the  expenditure  of  it,  everything  will  be  done  which 
it  is  possible  for  human  ingenuity  to  do  in  the  solution  of  this 
problem.  And  I,  for  one,  should  be  exceedingly  glad  of  such  a 
condition  of  things.  I  desire  that  the  people  ^who  have  been  asso- 
ciated with  me  in  this  enterprise  up  to  this  time  shall  not  be 
wronged  by  the  State  of  Massachusetts.  I  ask  that  I  shall  not  be 
compelled  to  go  to  the  men  who  have  stood  by  me  and  are  now 
standing  by  me  and  doing  this  great  work  —  that  I  shall  not 
be  compelled  to  go  to  them  and  say  that  the  State  of  Massachu- 
setts has  broken  her  faith.  The  other  way  is  the  loyal  way.  The 
other  way  is  the  right  way.  Let  the  past  stand  as  it  is.  These 
rnen,  while  they  have  consulted,  perhaps,  their  individual  profit,  have 
done  a  substantial  service  to  the  State,  which  is  entitled  to  recogni- 
tion. And  if  you  will  take  the  other  course  now,  give  us  a  bill 
which  involves  the  absolute  protection  of  this  property  for  a  term 
of  years,  and  hedge  it  about  by  any  provision  as  to  the  character  of 
the  service  that  you  please.  I  care  not  at  all  what  provisions  you 
incorporate  in  it  which  shall  be  for  the  protection  of  the  enterprise; 
but  if  you  do  that,  and  enable  us  to  get  the  capital  at  the  lowest  rate 
of  interest,  not  confining  us,  as  we  are  now  confined,  to  a  small  cir- 
cle of  capitalists,  I  am  perfectly  willing  that  it  should  be  done.  But 
until  this  Legislature  is  ready  to  do  that,  it  ought  not  to  disturb  it 
at  all. 

HOW  THE  PROBLEM  MAY  BE  SOLVED. 

I  can  see  how,  by  such  a  bill  as  that,  the  whole  problem  may  be 
solved  ;  and  men  may  go  to  the  outermost  limit  of  the  present  sys- 
tem, extending,  as  you  see  there  [referring  to  map],  ten  miles  from 
one  end  of  it  to  the  other.  I  can  conceive  how,  if  you  will  take  that 
view  of  it  and  allow  us  to  keep  every  single  resource  that  we  can  get, 
and  even  to  lighten  our  taxes,  it  would  be  in  the  interest  of  pub- 
lic policy.  I  say  that,  if  you  will  take  that  view  and  stand  by  us,  we 
can  work  out  a  system  of  transportation  in  this  city  which  will  be 
the  admiration  of  the  world.      There  is  no  city  in  the  world  to-day 
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which,  for  a  surface  system,  can  compare  with  it.  I  know  that.  I 
have  taken  pains  to  be  informed  of  it.  I  know  that,  so  far  as  the 
system  exists  to-day  in  the  city  of  Boston,  for  the  money  that  is  paid, 
there  is  no  city  in  the  world  that  can  compare  with  it. 

Now,  what  I  have  said  with  reference  to  the  Street  Railway  Com- 
pany in  Boston  and  vicinity  applies  equally  to  the  street  railways 
throughout  every  community  in  this  Commonwealth.  Their  cars  are 
the  carriages  of  the  poor.  They  extend  their  lines  always  a  little 
faster  than  they  can  afford  to,  for  the  accommodation  of  the  poor 
people  and  those  of  moderate  means  who  desire  to  live  in  cheaper 
places  in  the  suburbs.  In  the  summer  time  they  put  on  their  open 
cars,  and  the  poor  people,  with  their  families,  for  a  few  cents  can  go 
to  the  parks  and  the  pleasure  grounds,  and  it  is  the  poor  people  wha 
are  interested  in  this  problem.  Take  it  in  the  city  of  Boston.  Here 
your  parks  are  located  at  the  extreme  limits  of  the  city,  and  we  are 
obliged  to  carry  everybody  there  from  Charlestown,  Somerville,  and 
everywhere  else  for  a  single  fare  of  five  cents.  That  is  one  cent  a 
mile,  almost  one-half  of  what  it  is  anywhere  else.  Now,  this  system 
of  transportation  throughout  the  State,  instead  of  deserving  your 
condemnation  and  being  loaded  with  heavier  taxes,  is  a  thing  for  you 
to  preserve.  You  can,  in  my  judgment,  do  nothing  more  for  the  in- 
terests of  all  these  communities  than  to'  lighten  these  taxes.  You 
certainly  can  afford  to  do  nothing  that  shall  increase  their  burdens 
and  discourage  them  from  doing  the  work  they  are  now  engaged  in 
or  are  undertaking  to  do. 

And  I  say  that  it  is  important  that  whoever  invests  his  capital  in 
these  enterprises,  which  are  so  greatly  for  the  interests  of  the  people 
should  be  encouraged  and  protected. 

ADDRESS  OF  PRENTISS  CUMMINGS,  ESQ. 

The  closing  argument  against  the  bill  was  made  by  Prentiss  Cum- 
mings,  Esq.,  a  gentleman  who  has  been  identified  with  street  rail- 
ways almost  from  their  inception,  and  who  was  president  of  the 
Cambridge  Street  Railway  Company  at  the  time  of  its  consolidation. 
As  will  be  seen,  Mr.  Cummings  effectually  disposes  of  the  erroneous 
opinions  entertained  by  some  people  in  regard  to  the  use  of  the  pub- 
lic thoroughfares,  and  as  the  address  is  interspersed  with  other  matters 
interesting  to  those  seeking  information  on  the  subject  of  transpor- 
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tation,  it  is  printed  in   full.     In  opening   this  argument   Mr.  Cum- 
mings  said  : 

I  do  not  think  it  necessary  to  discuss  at  length  the  legal  aspect 
of  this  question.  The  claims  with  which  the  petitioners  started  out 
—  that  the  city  had  peculiar  property  in  the  streets  which  might  be 
leased  to  a  street  railway  company,  and  that  the  locations  granted 
by  the  board  of  aldermen  are  grants  by  the  city  —  have  all  been  fully 
exploded.  I  think  it  will  now  be  conceded  by  everyone  that  the  fee 
in  the  street  ordinarily  belongs  to  the  abutter,  while  the  easement 
or  right  »f  way  belongs  to  the  public.  I  go  a  little  further  than  my 
friends  who  have  preceded  me,  who  have  stated  that  this  public  ease- 
ment belonged  to  all  the  citizens  of  Massachusetts. 

In  my  judgment,  it  belongs  equally  to  the  citizens  of  Texas  or 
California,  and,  indeed,  belongs  equally  to  the  unnaturalized  foreigner 
upon  our  shores.  The  nature  of  this  public  easement  is  probably 
inherited  from  the  common  law  of  England.  As  I  understand  it, 
Mr.  Chairman,  you  and  I  have  the  same  right  to  make  a  proper  use 
of  a  street  in  England  which  we  never  saw  or  heard  of,  as  Queen 
Victoria  has,  and  an  Irishman,  Italian,  or  Russian  has  the  same  right 
to  a  proper  use  of  the  streets  of  this  city  as  the  mayor  himself.  The 
Commonwealth  is  the  guardian  or  trustee  of  this  public  easement 
for  the  benefit  of  all  mankind.  Unless  the  streets  were  taken  pos- 
session of  by  military  force  in  time  of  war,  or  by  a  squad  of  police 
in  some  exigency  like  a  fire,  that  is,  unless  the  war  power,  or  power 
to  make  police  regulations  be  lawfully  invoked,  I  know  of  no  author- 
ity by  which  any  person  can  be  debarred  from  a  proper  use  of  the 
public  streets ;  and  officers  having  charge  of  the  streets  are  in  fact 
public  officers,  however  they  may  be  appointed  or  paid.  It  has  been 
held  by  our  Supreme  Court,  for  example,  that  surveyors  of  highways 
and  superindendents  of  streets  are  public  officers,  and  therefore  that 
cities  and  towns  are  not  liable  for  their  negligence.  At  the  time 
when  street  railways  were  first  chartered,  boards  of  aldermen,  were 
surveyors  of  highways,  and  in  Boston  they  also  had  the  power  of 
county  commissioners.  Authority  to  grant  locations  was  vested 
in  boards  of  aldermen,  not  in  their  capacity  as  legislators  or  execu- 
tive officers  of  the  city,  but  as  being  surveyors  of  highways,  and  pub- 
lic officers,  representing  the  State  in  the  charge  of  the  streets. 
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BY    STATE  COMMAND. 

The  city,  it  is  true,  takes  care  of  the  streets  and  keeps  them  in  re- 
pair, not  because  it  owns  them,  but  because  the  State  has  ordered  it 
to  do  so.  In  order  to  induce  obedience  the  State  has  further  provid- 
ed that  cities  and  towns  shall  be  liable  in  damages  if  the  streets  are 
defective.  There  is  nothing  in  the  common  law,  or  in  the  nature  of 
a  municipal  charter  which  makes  them  liable,  but  this  liability  is  pure- 
ly a  matter  of  statute  law.  It  is  also  true  that  the  city  is  at  expense 
in  the  laying  out  of  streets,  but  they  are  laid  out  under  authority  of 
the  Legislature ;  and  when  laid  out  are  dedicated  to  public  use — the 
free  use  of  all  mankind.  In  Boston  many  of  the  old  streets  were 
laid  out  directly  by  the  State,  as  I  am  informed  ;  and  many  of  the 
most  important  streets  in  Charlestown,  Brighton,  Dorchester,  and 
Roxbury  were  laid  out  by,  and  at  the  expense  of,  the  counties  of  Nor- 
folk and  Middlesex. 

Now,  street  railways  do  not  occupy  the  fee  of  the  street,  but  simply 
the  public  easement,  and  I  do  not  altogether  agree  with  what  some 
of  my  friends  have  suggested  here,  that  such  location  would  have  any 
force  if  the  street  was  discontinued  ;  for  the  location  inheres  in 
the  easement,  and  in  my  judgment  would  expire  with  it.  But  the  use 
of  the  street  by  a  street  railway  is  for  the  accommodation  of  public 
travel,  and,  therefore,  the  direct  and  legitimate  use  for  which  streets 
are  laid  out.  For  cities  and  towns  to  make  a  charge  for  a  legitimate 
use  of  a  public  easement,  which  does  not  belong  to  them,  is  repug- 
nant to  every  instinct  of  a  lawyer — to  all  the  legal  training  I  ever 
had.  Who  would  think  for  a  moment  of  allowing  the  city  to  make 
a  charge  to  the  Boston  Cab  Company,  or  the  Herdic  Phaeton  Com- 
pany, or  a  teamster  with  lOO  trucks,  for  the  use  of  the  public  streets. 
Yet  there  is  no  reason  on  principle  why  they  and  all  other  citizens 
should  not  be  so  charged,  if  we  are  ;  for  their  use  is  no  more  legiti- 
mate than  ours.  In  fact  we  already  do  more  than  private  citizens  in 
the  care  of  the  streets,  since  we  pay  our  municipal  taxes,  and  in  ad- 
dition exp2nd  large  sums  in  constructing  and  keeping  in  order  a 
considerable  portion  of  the  street  where  our  lines  run.  The  West 
End  Company  has  from  one  fifth  to  one  quarter  of  its  entire 
capital  invested  in  the  pavements  of  the  street,  on  which  we  have  to 
pay  interest  or  dividends,  and  our  annual  expenses  in  keeping  the 
pavements  in   repair,  irrespective  of  the  rail,  is  estimated  at  lo  cents 
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per  lineal  foot  of  track,  or,  in  all,  $150,000  annually.  One  or  two 
city  solicitors  have  expressed  the  opinion  that  the  existence  of  rail- 
way tracks  causes  expense  to  the  municipalities  in  excess  of  this, 
but  my  opinion  is  based  upon  actual  experience,  and  I  think  those 
.gentlemen  are  mistaken,  and  that  the  reverse  is  true. 

STREET  CARS  DO  NOT  CAUSE  OBSTRUCTION. 

But  it  is  urged  that  street  railways  should  pay  for  obstructing  the 
streets.  <  Nearly  all  the  local  travel  in  the  vicinity  of  Boston  is  in 
the  street  cars,  and  I  would  like  to  inquire  how  the  300,000  people 
who  ride  daily  in  our  cars  could  get  through  the  streets,  and  occa- 
sion less  confusion  or  obstruction,  than  in  that  manner  of  convey- 
ance .'•  It  is  a  serious  question,  whether  that  amount  of  travel  could 
pass  on  the  surface  of  our  streets  in  any  other  known  way  ;  certainly 
in  no  convenient  way.  I  believe  you  will  be  satisfied  on  a 
moment's  reflection  that  street  cars  facilitate  travel,  and  so  far  from 
■causing  obstruction,  are  an  efficient  agent  in  preventing  obstruction. 

TRACKS    AUTHORIZED. 

The  peculiar  use  of  the  streets  by  street  railways  lies  in  the  fact 
that  they  are  authorized  to  maintain  a  track.  There  is  no  doubt 
that  this  track  is  an  inconvenience  to  light  vehicles,  but  the  public 
benefit  is  something  enormous.  It  enables  one  horse  to  do  the 
work  of  ten.  The  West  End  Company  now  has  7,600  horses,  and 
were  it  not  that  it  uses  electricity,  it  would  require  10,000.  The 
use  of  the  rail,  therefore,  is  equivalent  to  an  enormous  increase  in 
horse-power.  This  increase  in  power  is  so  much  addition  to  the 
public  wealth,  for  the  public  gets  the  benefit  of  it  all. 

First — They  get  cheap  fares,  which  but  for  the  rail  would  be 
absolutely  impossible.  The  West  End  Company  carries  its  patrons 
from  two  to  nine  miles  for  5  cents,  which  is  the  ordinary  price  of  a 
good  apple  or  orange  as  retailed  on  the  street,  or  a  cup  of  coffee  in  a 
cheap  restaurant.  I  have  often  asked  the  question  of  parties  mak- 
ing complaints  of  lack  of  accommodations  if  they  could  think  of  any- 
thing wherein  they  got  so  much  for  $  cents  as  from  our  company, 
and  never  yet  has  any  such  person  lacked  the  candor  to  confess  that 
there  was  nothing.     If  I  personally  should  ride  in  a  cab  from  my 
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office  to  my  home,  it  would  cost  me  $3  in  the  daytime  and  $$  at 
night;  yet  I  can  take  a  street  car  at  the  Tremont  House  which 
leaves  me  near  my  door,  for  5  cents.  The  cheapness  of  our  fares  is 
nothing  less  than  wonderful.  That  it  is  the  rail  which  effects  this  is 
shown  by  the  fact  that  the  cab  and  herdic  business  is  not  very  profit- 
able notwithstanding  their  high  prices. 

Second  —  It  is  this  rail  that  saves  obstruction  to  travel  in  the 
streets,  for  one  pair  of  horses  and  a  compact  car  handles  readily  a 
large  number  of  people. 

Third  —  The  use  of  the  rail  is  a  great  safeguard  against  accidents  ; 
every  teamster  knows  just  where  the  car  is  going,  and  can  govern 
his  own  vehicle  accordingly. 

The  Chairman.  Is  it  not  a  fact  that  the  Herdic  Company,  of 
which  Mr.  Nathaniel  J.  Bradlee  was  trustee,  actually  failed  and  went 
out  of  buisness  because  it  could  not  afford  to  pay  the  damages  that 
were  found  against  it  by  juries  for  accidents  in  the  streets.'* 

Mr.  Cummings.  Yes ;  and  I  understand  the  Hathorne  Com- 
pany lost  money  for  years  before  they  gave  up  the  business,  and  as 
for  cab  companies,  I  judge  that  their  property  is  of  very  little  value 
at  the  present  time. 

The  Chairman.  Is  not  the  meaning  of  the  leases  to  the  drivers 
of  these  cabs  to  be  found  in  the  fact  that  the  owners  cannot  stand 
the  damages  by  accidents ;  is  not  that  exactly  it .'' 

Mr.  Cummings.  Yes,  sir,  I  so  understand.  There  is  no  doubt 
that  passengers  in  our  cars  are  much  safer  than  they  would  be  in 
their  own  carriages,  and  meet  with  fewer  accidents  in  proportion. 
Judging  by  the  number  of  accidents  to  passengers  happening  during 
the  past  year,  I  have  made  a  computation,  and  discovered  that  a  pas- 
senger taking  two  rides  daily  in  our  cars,  on  the  doctrine  of  chances 
would  not  meet  even  with  a  slight  accident  but  once  in  118  years 
and  would  not  be  killed  inside  of  some  60,000.  Indeed,  a  person 
who  might  be  born  on  our  cars,  and  ride  in  them  every  trip  they  run 
daily,  who  got  on  and  off  the  usual  number  of  times,  rode  on  the 
platform  or  the  running  board  the  average  number  of  times,  and  was 
intoxicated  the  average  number  of  times  —  in  short,  was  exposed  to 
every  risk,  would  live  8,000  years  before  he  would  be  killed,  accord- 
ing to  the  doctrine  of  chances. 


WEST  END  STREET  RAILWAY.  6 1 


SAFETY  ON  BOSTON  CARS. 


A  passenger  on  our  cars  is  as  safe  as  in  his  own  house,  and  safer 
than  he  would  be  in  any  vehicle  or  in  walking  the  streets.  I  have 
ridden  in  the  street-cars  myself  for  the  last  thirty  years  constantly, 
a  portion  of  the  time  riding  a  great  deal  officially,  and  not  only 
never  had  an  accident,  but  never  saw  a  street-car  accident  of  import- 
ance enough  so  that  a  claim  was  made.  I  have  seen  carriage  acci- 
dents and  wrecked  carriages  frequently,  yet  we  carry  more  people 
in  a  day  than  ride  in  carriages  in  a  month.  It  appears,  therefore, 
that  the  track  in  the  streets,  though  attended  with  some  inconven- 
ience, is  the  cause  of  great  benefits  to  the  community. 

It  has  been  urged  that  the  street  railways  pay  something  to  cer- 
tain municipalities  in  other  States.  I  do  not  think  the  evidence 
presented  by  the  petitioners  indicates  that  the  practice  is  a  success, 
and  for  the  public  good,  where  it  exists.  But  I  wish  to  call  your 
attention  to  one  important  fact,  and  that  is,  that  street  railways 
labor  under  certain  difficulties  m  Massachusetts  not  common  else- 
where. 

DIFFICULTIES    FROM    CLIMATE. 

The  first  difficulty  under  which  all  our  street  railways  labor  grows 
out  of  the  severity  of  our  climate  in  the  winter.  This  is  attended 
l)y  a  great  decrease  in  earnings,  so  much  so  that  all  the  roads  with 
which  I  am  familiar  make  a  deficit  in  January,  February,  and  March. 
That  is  not  true  farther  south.  In  New  York  City  the  profits  are 
even  greater  in  winter  than  in  summer.  Our  winters  also  occasion 
a  great  increase  of  expense.  The  expense  of  clearing  the  tracks  of 
snow  is  very  heavy,  and  many  extra  horses  are  required.  The  mere 
■expense  of  carting  snow,  to  the  West  End  Company,  in  an  average 
winter,  exceeds  ^100,000,  and  we  have  at  least  1,000  extra  horses  for 
the  emergency  of  four-horse  time.  It  costs  50  cents  a  day  to  keep 
a  horse,  and  that  1,000  horses,  therefore,  cost  $500  per  day.  Dur- 
ing the  two  winters  prior  to  this  one  (i  890-1)  those  extra  horses 
were  of  little  use,  but  we  did  not  venture  to  get  along  without  them. 
That  expense  is  not  necessary  in  more  southern  climates.  All  our 
street  railways  also  are  obliged  to  pay  more  for  hay  and  grain  than 
in  the  cities  of  the  West.     If  electricity  should  be  substituted  for 
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horse-power,  we  shall  all  be  handicapped  by  the  high  price  of  coal, 
which  in  Massachusetts  will  cost  some  $$  a  ton  ;  while  in  most  of 
the  cities  of  the  country  the  price  is  much  less  —  for  example,  in 
Chicago  the  fine  coal  used  for  engines  is  from  $i  to  $1.50  a  ton. 

The  Chairman.  Do  you  mean  to  say  the  price  for  soft  coal  in 
this  city  would  be  $5  a  ton  ? 

Mr.  Cummings.  The  price  of  the  coal  we  use  is  from  $3.75  to 
$5  a  ton. 

Mr.   Chairman.     What  kind  do  you  use.? 

Mr.  Cummings.  We  use  a  variety.  The  best  we  can  use  is 
hard.  In  the  West  they  use  soft  coal.  That  is  the  best,  if  we  can 
get  it.  If  we  could  get  Nova  Scotia  coal,  that  would  help  us  out. 
In  Boston  the  expenses  in  winter  are  greatly  increased  by  the  nar- 
rowness of  the  streets,  since  the  snow,  from  the  tracks  and  from  the 
sidewalks  cannot  be  leveled  off,  but  must  all  be  carted  away  ;  and 
during  the  whole  of  the  year,  these  narrow  and  involved  streets  add 
greatly  to  the  number  of  accidents,  and  to  the  expense  for  street 
aides  and  switchmen.  I  never  go  into  any  of  our  large  cities  with- 
out some  feeling  of  envy,  when  I  see  the  ease  and  cheapness  with 
which  their  railways  are  operated.  The  Broadway  road  in  New 
York,  whose  charter  occasioned  a  scandal,  to  which  my  brother 
Proctor  alluded,  has  about  seven  miles  of  double  track,  running 
from  the  Battery  up  Broadway  to  a  single  building  under  whose  roof 
all  the  horses  and  cars  of  the  company  are  kept,  and  in  which  are 
situated  all  their  repair  shops,  blacksmith  shops,  offices,  and  other 
departments.  It  is  obvious  that  such  a  road  as  that  cannot  fairly 
be  compared  with  ours. 


The  first  street  railways  in  Boston  began  to  run  in  1856.  To  give 
you  some  idea  of  what  street  railways  have  accomplished  here,  I 
will  state  a  few  facts.  Prior  to  that  time  all  the  public  conveyance 
between  Cambridge  and  Boston  was  a  half-hourly  line  of  coaches  ; 
and  when  the  Cambridge  railway  was  projected,  the  general  public 
had  no  faith  that  it  could  succeed,  because  they  thought  there  was 
no  public  demand  for  it.  West  Boston  bridge  was  then  a  toll 
bridge,  owned  by  a  private  corporation  ;  and  it  may  be  worth  while 
to  say  that  the  two  bridges  to  Charlestown  were  also  toll  bridges. 
A  Charlestown  or  Cambridge  business  man,  if  he  rode  to  Boston  in 
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a  one-horse  vehicle,  had  to  pay  5  cents  toll  to  get  across  the  bridge  ; 
if  a  two-horse  vehicle,  he  had  to  pay  10;  if  he  walked  across,  it  cost 
him  a  cent.  You  see  it  then  cost  a  Charlestown  business  man  as 
much  to  drive  across  Warren  bridge  as  it  now  costs  him  to  ride  to 
Franklin  Park.  It  is  worth  saying  that  in  order  to  make  the  West 
Boston  bridge  a  free  bridge,  the  Cambridge  Railway  Company  paid 
^36,000  and  issued  stock  for  that  amount,  which  is  a  part  of  the 
capital  of  the  West  End  Company  to-day. 

THEN    AND    NOW. 

Cambridge  was  then  a  city  of  some  20,000  inhabitants,  and 
Charlestown  and  Roxbury  were  small  cities,  having  comparatively 
little  connection  with  Boston,  and  insignificant  public  facilities  for 
travel  to  the  city.  The  Cambridge  Railroad,  which  was  the  first 
to  run  cars,  carried  the  first  year  less  than  1,500,000  passengers.  In 
i860  that  road  collected  about  8,000  fares  daily,  and  it  was  men- 
tioned in  the  newspapers  as  a  remarkable  fact  that  that  number  of 
fares  corresponded  to  one-third  of  its  population.  It  was  a  remarka- 
ble fact,  considering  the  condition  of  things  four  years  before,  when 
a  half-hourly  line  of  coaches  satisfied  the  public  demands.  At  the 
present  time  Cambridge  is  a  city  of  70,000  inhabitants,  and  on  that 
branch  of  our  road  we  collect  from  50,000  to  60,000  fares  daily,  cor- 
responding to  five-sixths  of  the  population. 

Cambridge  is  peculiarly  situated,  since  it  is  unusually  dependent 
on  street-cars,  and  -the  ratio  is  not  so  great  elsewhere.  The  popula- 
tion of  Boston  and  vicinity,  where  our  cars  now  run,  amounts  in 
round  numbers  to  600,000  ;  and  we  collect  on  an  average  300,000 
fares,  which  correspond  to  one-half  the  entire  population.  The 
effect  of  the  street-railway  has  been  to  concentrate  business  in  the 
city  proper  of  Boston,  while  the  business  men  and  the  working  men 
have  homes  in  the  suburbs.  *  *  *  *  Since  these  hearings  began  I 
casually  met  with  a  statement  in  Macaulay's  History  of  England, 
which  I  think  will  interest  you,  as  coming  from  a  high  authority. 
He  was  describing  the  great  difficulties  in  England  owing  to  the  bad 
roads  throughout  the  kingdom  in  the  year  1685.      He  says:  — 

"Of  all  inventions,  the  alphabet  and  printing-press  alone  excepted, 
those  inventions  which  abridge  distance  have  done  most  for  the  civili- 
zation of  our  specie^.     Every  improvement  of  the  means  of  locomotion 
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benefits  mankind  morally  and  intellectually,  as  well  as  materially,  and 
not  only  facilitates  the  interchange  of  the  various  productions  of 
nature  and  art,  but  tends  to  remove  national  and  provincial  antipathies, 
and  to  bind  together  all  the  branches  of  the  great  human  family." 

The  moral  benefit  of  street  railways  has  been  shown.  I  wish  to 
call  your  attention  to  the  material  benefits,  and  show  the  ways  in 
which  I  they  have  enriched  the  community.  First  of  all,  in  this 
vicinity  they  have  greatly  cheapened  the  cost  of  living.  The  subur- 
ban population  are  enabled,  for  a  nominal  sum  to  go  to  Boston  and 
do  their  trading  ;  and  thus  the  profit  of  one  middleman  or  local 
trader  is  saved,  not  to  mention  the  fact  that  in  Boston  the  customer 
finds  a  much  greater  variety  of  goods  from  which  to  select.  The 
difference  in  the  cost  of  provisions  in  the  Boston  markets  and  in  the 
suburban  markets  is  30  to  40  per  cent.,  and  the  same  is  true  to  some 
extent  in  nearly  all  kinds  of  goods.  Land  and  rents,  however,  in  the 
suburbs  are  much  cheaper  ;  and  the  aggregate  saving  to  the  com- 
munity in  the  cost  of  living  in  these  various  ways  can  only  be 
estimated,  but  amounts  to  an  enormous  sum.  Street  railways  also 
cheapen  the  cost  of  doing  business  ;  it  is  a  great  advantage  to  have 
business  concentrated. 

BENEFITS    OF    CONCENTRATION. 

Lawyers  find  it  a  benefit  to  them  professionally  to  have  their 
offices  in  the  same  district,  and  the  marketmen,  leathermen,  and  the 
large  drygoods  dealers  find  it  a  great  advantage  to  be  near  together ; 
all  business  men  like  to  be  near  the  banks  ;  and  business  itself  is 
greatly  benefited  by  the  street  railways.  Imagine  for  a  moment  the 
effect  upon  the  business  of  Jordan,  Marsh  &  Co.,  R.  H.  White  &  Co., 
and  others,  if  they  had  no  customers  except  such  as  could  come  to 
their  shops  in  carriages  and  omnibuses,  or  walk.  As  it  is  600,000 
people  have  an  opportunity  to  be  landed  at  their  very  doors  for  a 
nominal  sum.  Some  of  these  drygoods  establishments  have  more 
than  1,000  employees,  and  where  those  employees  would  live  if  the 
means  of  conveyance  were  so  expensive  that  they  could  n't  afford  it, 
and  they  were  obliged  to  be  so  near  their  work  that  they  could  walk, 
is  a  problem.  I  am  alluding  to  that  question  now  merely  as  to 
economy  in  doing  business.  The  simple  fact  is  that  but  for  the 
street  railways  there  would  be  no  large  retail  establishments  such  as 
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I  have  named  :  There  would  be  no  demand  for  them  ,  and  yet  they 
are  a  manifest  benefit  to  the  community,  and  every  business  in  the 
city  is  more  or  less  benefited  by  the  street-car. 

EFFECT    ON    REAL    ESTATE. 

Again,  the  street  railways  have  effected  an  enormous  increase  in 
the  value  of  real  estate,  To  give  you  some  idea  of  this,  I  will  say 
that  the  town  of  Brookline,  in  which  I  live,  had  in  1856  a  real  estate 
valuation  of  about  $5,500,000.  It  had  very  good  steam-car  accom- 
modations, and  subsequently  two  street  railway  branches  were  built 
a  little  distance  into  the  town.  During  the  thirty  years,  from  1855  to 
1885,  the  valuation  of  this  real  estate  had  risen  to  between  i|>  16,000,- 
000  and  $17,000,000,  being  an  average  increase  of  about  one-third  of 
a  million  a  year.  Since  the  West  End  extended  its  lines  through 
Beacon  street,  and  built  two  branches  of  about  a  mile  each  in 
another  part  of  the  town,  there  has  been  so  great  an  increase  in 
value  that  in  1890  the  real  estate  valuation  exceeded  thirty  millions. 
During  the  last  five  years  the  real  estate  of  the  town  has  nearly 
doubled  in  value,  and  increased  two  millions  more  than  it  had  during 
the  thirty  years  previous. 

The  cities  and  towns  now  comprised  in  Boston,  in  1855  had  a  real 
estate  valuation  of  about  $160,000,000.  In  1890  its  valuation  was 
$619,985,400.  In  general,  I  will  say  that,  while  the  population  of 
Boston  and  other  places  where  the  West  End  cars  run,  has  about 
doubled  during  the  past  thirty-five  years,  the  value  of  real  estate  has 
more  than  quadrupled.  It  is  easy  to  see  how  cheap  street-car  ac- 
commodations affect  real  estate  in  the  suburbs  favorably,  but  in  my 
judgment,  real  estate  in  the  business  wards  of  the  city  is  benefited 
even  more. 

Ward  10,  which  is  the  principal  ward  of  Boston,  in  1855  was  cov- 
ered with  buildings  as  thickly  as  at  present,  and  it  might  be  supposed 
that  its  value  would  remain  nearly  constant,  and  be  little  affected  by 
street  railways.  In  1855  ^^^  real  estate  valuation  was  835,120,500; 
in  1860138,259,300:  in  1885  $83,368,900;  and  in  1890,  81 14, 122,- 
700.  The  population  of  that  ward  is  less  than  any  other  ward  in  the 
city.  In  i860  it  was  largely  occupied  by  dwelling  houses  ;  but  it 
has  not  been  injured  by  the  change,  since  the  business  blocks  now 
covering  it  are  much  more  profitable.     The  value  of  business  blocks 


66  HISTORY    OF    THE 

is  almost  in  direct  ratio  to  the  number  of  people  who  can  easily  and 
cheaply  be  brought  to  them.  The  relative  increase  in  value  has  not 
been  so  rapid  as  in  some  suburban  places,  but  the  gross  amount  of 
increase  in  ward  lo  has  been  greater.  The  gross  increase  even  of 
ward  1 1,  which  is  one  of  the  finest  residential  districts  in  the  world, 
and  rapidly  growing,  has  been  less  than  in  ward  lo  during  the  past 
five  years,  by  more  than  ^13,000,000. 

INCREASE    IN    VALUATION. 

The  increase  in  the  real  estate  valuation  of  ward  10  between  1855 
(the  year  before  street-cars  started  in  Boston)  and  1 890  was  $79,002,- 
200,  while  the  entire  real  estate  valuation  of  ward  11  in  1890  was 
$78,890,200 ;  that  is,  its  increase  exceeds  the  entire  valuation  of 
ward  II,  which  is  the  second  ward  in  the  city,  by- $112,000.  For 
several  years  I  represented  ward  10  in  the  city  government  and  in 
the  Legislature,  and  always  felt  that  I  was  representing  not  simply 
my  constituents,  but  more  than  100,000  business  and  laboring  men, 
who  were  engaged  in  business  in  that  ward,  but  had  homes  else- 
where. The  simple  truth  is  that  the  real  estate  owners  in  ward  10 
levy  tribute  on  all  the  surrounding  country ;  and  the  fact  that  600,- 
000  people  can  be  conveyed  to  that  district  for  5  cents  is  largely 
what  concentrates  business  there  and  gives  it  its  value.  Ward  11, 
which  is  the  Back  Bay  ward,  it  might  be  thought  would  be  little 
affected  by  street  railways.  It  is  sometimes  said  that  the  street-car 
is  the  poor  man's  carriage.  I  wish  to  add  that  in  Boston  it  is  also 
the  rich  man's  carriage.  There  is  no  district  where  our  cars  have 
more  patronage  than  on  the  Back  Bay  ;  and  I  venture  to  say,  had 
there  been  no  street  railway  there,  its  growth  would  have  been  much 
less  rapid,  and  it  would  be  much  less  desirable  as  a  place  of  resi- 
dence, and  much  less  valuable  to-day.  I  have  sometimes  put  the 
question,  what  the  effect  upon  the  value  of  real  estate  in  the  cities 
and  towns  where  our  cars  run  would  be  if  the  street  railway  system 
should  be  suddenly  abolished  and  could  not  be  replaced.  The  usual 
answer  has  been  :  "  It  would  not  be  worth  50  cents  on  a  dollar." 

The  Chairman.  I  think,  Mr.  Cummings,  it  costs  me  more  to 
run  my  buggy  from  the  centre  of  Roxbury  to  Park  Street  church 
than  the  cost  of  two  fares,  assuming  you  carry  two  people  in  the 
buggy. 
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Mr.  Bailey.     Is  the  damage  caused  by  the  horse-car  tracks .'' 

The  Chairman.  I  think  the  actual  cost  to  a  buggy  costing  $200 
or  $300  would  be  more  than  10  cents. 

Mr.  Bailey.  You  mean  the  extra  damage  caused  by  horse-car 
tracks  ? 

The  Chairman.  No,  I  do  not  mean  that.  If  I  avoid  the  tracks, 
the  wear  of  the  buggy  would  be  more  than  10  cents. 

Mr.  Cummings.  I  know  a  great  many  people  who  keep  horses» 
and  people  who  keep  horses  ride  five  times  in  the  horse-cars  where 
they  ride  once  in  their  own  carriage,  although  they  have  a  carriage 
and  a  driver.  The  estimate  that  the  abolition  of  the  railway  sys- 
tem would  decrease  the  value  of  property  50  per  cent,  may  be  an 
exaggerated  estimate,  but  I  trust  that  this  committee  will  consider 
this  question  and  form  an  opinion  for  themselves.  Some  localities 
would  be  affected  very  little,  and  some  would  be  almost  ruined  ;  and 
I  believe  there  would  be  an  average  depreciation  of  25  cents  on  a 
dollar. 

the  help  of  electricity. 

The  mere  change  from  horse-power  to  electricity  has  caused  a 
further  increase  in  the  value  of  real  estate  in  places  where  they  have 
had  horse-cars  for  thirty  years.  A  resident  of  North  avenue,  in 
Cambridge,  informed  me  that  there  had  been  a  general  increase  in 
value  on  that  street  of  25  per  cent,  since  the  electric  cars  began  to 
run  there ;  and  I  know  personally  of  one  lot  of  60,000  feet,  which 
in  1887  was  offered  me  at  thirteen  cents  a  foot,  with  a  discount  of 
$1,500  besides,  which  now  cannot  be  bought  at  thirty  cents  a  foot. 
The  increase  in  Brighton  has  been  even  greater.  The  real  estate  val- 
uation of  all  the  territory  accommodated  by  our  cars  exceeds  $800, 
000,000;  and  if  it  be  true  that  25  per  cent,  of  that  value  is 
dependenr  upon  the  street-cars,  that  25  per  cent,  would  exceed  $200,- 
000,000,  the  annual  interest  on  which,  at  5  per  cent.,  would  equal 
our  capital  stock.  The  money  value  of  our  system  in  cheapening 
the  cost  of  living  and  the  cost  of  doing  business,  in  the  benefit  to 
business  and  in  the  increased  value  to  real  estate,  at  all  events 
amounts  to  a  stupendous  sum,  in  comparison  with  which  the  divi- 
dends paid  to  our  stockholders,  or  the  amount  of  money  which  might 
be   exacted  from  us   by  the   city,  is  of    slight  consequence.     This 
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aspect  of  the  question  is  so  important  that  neither  the  mayor  nor 
your  committee  nor  the  Legislature  can  afford  to  disregard  it.  If  I 
am  correct  in  my  estimates,  it  follows  that  $1,000,000  invested  in 
the  street  railway  has  benefited  the  community  ;^20,ooo,ooo.  Pro- 
vided the  street  railway  should  pay  the  city  of  Boston  in  increased 
taxes  $1,000,000,  the  city  would  only  receive  $1,000,000,  or  one 
twentieth  of  what  it  receives  if  the  same  sum  is  invested  in  the 
business. 

This  matter,  Mr.  Chairman,  is  one  of  the  most  important  that  has 
been  presented  to  the  Legislature  for  many  a  year ;  it  deserves  a 
most  careful,  broad-minded  and  liberal  consideration,  and  the  com- 
munity cannot  afford  to  have  any  mistake  made. 

It  has  several  times  been  sneeringly  remarked  to  this  Committee 
that  street  railways  are  not  charitable  companies.  It  is  true,  but 
they  are  beneficent  companies  notwithstanding,  and,  in  my  opinion, 
in  their  selfishness  contribute  more  to  the  civilization,  convenience, 
happiness,  and  general  good  of  this  community  than  all  the  charita- 
ble institutions  in  Boston.  We  are  represented  as  a  giant,  oppres- 
sing the  community.  In  fact,  we  are  a  giant,  who,  partly  from  sel- 
fish motives,  is  working  for  the  community  might  and  main.  We 
bear  a  charmed  life,  and  the  community  cannot  afford  to  have  us  ruined 
or  even  crippled.  These  roads  at  the  outset  were  an  experiment, 
and  their  rights  were  therefore  made  revocable.  They  are  an  exper- 
iment no  longer,  and  this  committee  can  do  nothing  more  statesman- 
like or  public-spirited  than  to  give  street  railways  security  and 
strength. 

ADDRESS    OF    PRESIDENT    WHITNEY. 

Before  the  Central  Club  of  Somerville,  April  30,  1891. 

In  his  address  before  the  above  club,  Mr.  Whitney  elaborated  the 
subject  of  transportation  in  this  country  as  compared  with  the 
systems  in  vogue  in  foreign  lands,  and  being  armed  with  more  com- 
plete data  in  regard  to  the  latter,  his  speech  has  an  added  interest 
for  those  who  would  still  further  pursue  its  social  bearings.  After 
referring  to  the  meagre  statistics  he  had  obtained  from  the  Encyclo- 
paedia Britannica,  he  said  : 

At  the  time  I  spoke  before  the  Committee  on  Cities  of  the  Legis- 
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lature  I  was  unable  to  find  any  statistics  which  would  throw  any  light 
upon  the  subject  later  than  those  contained  in  the  Encyclopaedia 
Britannica,  which  brought  them  down  to  1872  ;  but  only  last  week  a 
friend  of  mine,  who  was  in  Washington,  brought  me  one  of  the 
reports  from  the  consuls  of  the  United  States.  It  is  Consular 
Document  No.  98,  issued  in  October,  1888,  and  contains  in  the  last 
part  of  the  volume  some  exceedingly  interesting  translations  from 
distinguished  Germans  upon  the  homes  of  the  German  working 
people ;  and  I  hope  I  shall  not  weary  you  by  reading  from  this  paper 
some  of  the  facts  connected  with  the  social  life  of  Berlin  and  other 
cities. 

Here  is  an  article  —  these  are  all  translations  from  German 
papers  —  translated  by  James  Henry  Smith,  United  States  consular 
agent  at  Mayence  :  "The  tenement,  or  flat,  system  of  dwelling  pre- 
vails in  Germany,  and  a  whole  house  occupied  by  but  a  single  family 
is  a  rarity."  Now,  in  the  great  city  of  Berlin  of  1,315,000  inhabi- 
tants, in  1885  there  were  but  2,820  private  houses,  and  in  the  city  of 
Somerville  there  are  almost  7,000  ;  and  in  the  city  of  Leipsic,  a  city 
of  almost  150,000  inhabitants,  there  were  of  private  houses  only  148. 
"This  naturally  leads  to  an  overfilling  of  houses,  and  in  the  large 
cities  to  the  massing  of  the  lower  classes  in  the  old  tenements  as 
they  become  abandoned  by  the  people  of  means  for  newer  structures. 
In  time  this  herding  together,  as  the  buildings  become  even  more 
rickety,  gets  to  be  a  public  evil.  They  are  let  and  sublet  until  they 
become  perfectly  packed  with  tenants  and  subtenants,  and  through 
overcrowding,  uncleanliness,  bad  drainage,  and  lack  of  ventilation, 
they  become  a  place  like  Berlin,  for  instance,  perfect  pest-holes  and 
generators  of  all  kinds  of  disease  and  infirmity." 

There  were  of  underground,  or  cellar,  tenements  in  the  city  of 
Berlin,  in  1880,  23,289,  and  in  those  cellar  tenements  lived  a  popu- 
lation of  100,827.  There  were  of  garret  tenements  10,416,  and 
there  lived  in  those  garret  tenements  39,019  people  —  almost  as 
many  people  as  in  this  city  of  Somerville  dwelt  in  the  city  of  Ber- 
lin in  garret  tenements. 

That  overcrowding  of  tenements  in  general  is  evident  from  this, 
that  in  Berlin  in  1880,  out  of  a  population  of  1,122,330,  there  were 
478,052  persons  living  in  tenements  of  but  one  room  that  could  be 
heated,  or  an  average  of  3.75  inmates  to  a  room  ;  302,322  living  in 
tenements  possessing  but    two    rooms    that    could    be    heated,    or 
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an  average  of  2.23  to  a  room,  and  127,346  in  tenements  with 
three  rooms  that  could  be  heated,  or  an  average  of  1.56  to  a 
room.  There  were  thus  907,720  inhabitants  of  Berlin,  out  of  a  pop- 
ulation of  1,122,330,  or  more  than  three  fourths  of  the  entire  num- 
ber of  people,  dwelling  in  tenements  having  not  more  than  three 
rooms  that  could  be  heated,  and  having  on  an  average  2.51  inmates 
to  a  room.  In  some  of  the  other  cities  it  was  even  worse  than  this. 
For  Leipsic  in  1880  the  figures  were  even  higher  than  for  Breslau, 
being  3.84,  2.53,  and  1.80  persons  in  a  room  in  the  three  catagories 
respectively  ;  and  Breslau  was  higher  than  Berlin,  being  3.84  to  a 
room,  "Only  29,323  of  the  large  population  of  Berlin  lived  in  ten- 
ements having  eight  or  more  rooms  to  a  tenement;  only  3,550  in 
Breslau  in  such  tenements,  out  of  the  population  of  272,000." 

I  have  referred  to  these  cellar  tenements.  It  is  astonishing  how 
people  can  live  in  such  places.  These  are  all  below  the  street. 
Thirteen  and  three-tenths  per  cent,  of  them  were  less  than  3.28  feet 
below  the  outside  sidewalk ;  38  per  cent,  were  four  to  five  feet 
below  the  sidewalk;  10  per  cent,  were  five  to  five  and  a  half  feet 
below,  and  5.9  per  cent,  were  five  and  a  half  to  six  and  a  half  feet 
below  the  sidewalk.  The  people  often  do  their  work  there,  and  they 
sleep  there  and  they  live  there. 

Now,  how  do  the  rents  compare  ?  How  do  the  rents  in  this  great 
city  of  Berlin,  in  these  miserable  tenements,  compare  with  the  rent 
or  the  cost  of  a  small  house,  or  with  the  cost  of  the  larger  number 
of  houses  in  the  city  of  Boston,  and  possibly  in  the  city  of  Somer- 
ville.''  There  were  in  1890,  in  the  city  of  Boston,  something  over 
50,000  houses,  according  to  the  estimate  of  the  assessors  of  Boston 
given  in  the  auditor's  report.  I  hold  in  my  hand  the  report  of  the 
year  1889-90.  The  number  of  dwelling  houses,  exclusive  of  hotels 
and  family  hotels,  in  the  city  of  Boston  for  that  year  was  49, 7 16,  and 
the  number  of  houses  of  the  value  of  $3,000  and  less  was  21,846. 
Take  the  cost  of  these  houses  and  estimate  them  at  5  per  cent.  Of 
course  the  interest  on  the  cost  of  a  house  is  81 50,  and  the  taxes,  say 
$50,  making  the  whole  $200,  varying  with  the  cost  of  the  house. 
Now  the  cost  of  these  tenements  in  the  city  of  Berlin  varies  as  fol- 
lows:  in  the  cellar  tenements  in  1875  the  rent  of  a  cellar  tenement 
was  $1 1 1  for  a  single  tenement,  the  ground  floor  was  •l<234,  the  sec- 
end  story  $216,  and  the  garret  $yo. 

So  far  as  I  am  able  to  judge,  the  cost  of  one  of  these  tenements 
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in  the  city  of  Berlin  is  almost  as  much  as  the  cost  of  the  largest  pro- 
portion, or  one-half  at  least,  of  the  houses  in  and  about  the  city  of 
Boston.  The  fact  is  that  in  the  city  of  Boston,  and  I  dare  say  it 
must  be  so  in  the  city  of  Somerville,  the  cost  to  the  people  of  Som- 
erville  of  a  whole  house  is  not  much  more,  upon  the  average,  than 
the  cost  of  a  single  tenement  in  the  city  of  Berlin.  Well,  now,  these 
people  are  obliged  to  live  so,  in  the  first  place,  because  their  income 
docs  not  permit  them  to  live  in  any  other  way  in  the  city  of  Berlin. 
It  comes  back  to  that  in  the  end  —  the  income  of  these  people.  It 
varies  from  twenty-five  to  seventy-five  cents  a  day.  In  one  of  these 
papers  is  given  a  list  of  the  weekly  wages  of  1885,  a  list  of  wages  that 
are  received  by  people  in  the  different  trades.  The  weekly  wages,  for 
instance  at  Leipsic,  in  the  general  trades,  are  given  at  the  following 
figures  per  week.  These  are  all  translations  from  German  papers  and 
I  assume  they  are  correct  :  blacksmith,  1 1  hours  pcrday,  $4.28  to  ^5.47 
per  week  ;  coopers,  $4.04  to  $4.09  ;  masons,  1 1  hours  per  day,  $4.88  to 
86.20  per  week  ;  saddlers,  1^3.57  to  4.99  ;  hodcarriers,  1 1  hours  per  day, 
J82.38  to  $3.57  per  week.  Now,  that  is  a  specimen.  Those  are  the 
facts  connected  with  the  social  life  of  the  people  of  Berlin,  and  sub- 
stantially of  every  city  throughout  Germany,  so  far  as  I  have  been 
able  to  ascertain  by  careful  observation  of  these  statistics. 

Now,  the  social  life  of  these  communities  in  Massachusetts  and 
these  United  States  is  so  entirely  different  as  to  be  almost  incom- 
prehensible. I  procured  from  the  bureau  of  statistics  a  sheet  show- 
ing certain  statistics  relating  to  the  social  life  and  population  of  the 
cities  and  towns  in  the  State  of  Massachusetts  for  the  last  census, 
and  I  found,  as  I  stated  before,  that  in  1890  the  number  of  persons 
to  a  house  in  the  city  of  Somerville  was  5.90,  and  I  found  that  it 
had  absolutely  fallen  —  that  while  in  1880,  the  time  of  taking  the 
last  census,  it  was  reported  at  6.07,  in  1 890  the  number  of  persons  to 
a  dwelling  had  fallen  to  5.90,  showing  that  there  had  been  an 
increase  in  the  dwellings  among  the  poorer  classes,  and  that  there 
was  absolutely  a  less  number  of  people  in  a  house,  on  the  average, 
than  there  was  ten  years  ago.  Finding  this  proportion  was  so  small, 
I  was  curious  to  see  how  this  compared  with  the  number  of  people 
living  in  the  agricultural  communities.  I  was  unable  to  get  the 
complete  census  for  1890,  but  the  census  for  1880,  which  I  hap- 
pened to  have  in  my  library,  is  as  follows:  in  the  State  of  Illinois 
the    number    of    persons  to  a  dwelling  is  5.72;    in  Indiana,   5.47; 
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Ohio,  5.45  ;  in  Pennsylvania,  5.73  ;  in  Kentucky,  5.87.  Well,  now, 
that  is  a  most  astonishing  record  to  me,  that  in  the  city  of  Somer- 
ville,  of  40,000  inhabitants,  within  five  miles  of  a  great  city,  the 
people  of  this  city  should  be  able  to  live  in  such  a  manner  as  this, 
and  that  the  life  in  this  community  is  so  nearly  the  life  that  is  led 
by  these  agricultural  communities  as  these  statistics  show  it  to  be. 
I  found  that  in  the  city  of  Boston  in  1880  the  number  of  persons  to 
a  dwelling  was  8.26,  while  it  had  increased  in  the  last  ten  years  to 
9.82.  In  Cambridge  it  was  6.38  in  1880.  and  6.58  in  1890.  The 
cities  of  Lowell  and  Lawrence,  large  manufacturing  centres,  are 
places  where  you  might  expect  to  find  the  people  crowded  into  tene- 
ments, if  you  would  expect  it  anywhere  in  the  State  of  Massachu. 
setts,  but  even  in  the  city  of  Lowell  there  were  only  6.86  people  to 
a  dwelling,  and  in  the  city  of  Lawrence  7.70. 

Now,  does  the  system  of  transportation  in  the  city  of  Berlin  have 
any  bearing  on  this  question  ?  I  think  it  does.  The  system  in  the 
city  of  Berlin  is  simply  this  :  they  go  a  certain  distance  for  a  single 
fare,  and  the  maximum  distance  in  the  city  of  Berlin — and  it  is 
farther  in  the  city  of  Berlin  than  any  other  German  city  whose 
statistics  I  have  investigated  —  is  a  mile  and  a  half.  You  can  go  a 
mile  and  a  half  for  2  1-2  cents,  but  when  you  cross  that  mile  and  a 
half  —  it  makes  no  difference  whether  you  go  100  yards  this  side  or 
100  yards  the  other  side — you  are  obliged  to  pay  two  fares  if  you 
go  beyond  that  limit,  and  a  single  fare  is  10  pfennigs,  which  is  2  1-2 
cents.  You  can  ride  one  and  a  half  miles  in  Berlin  cheaper  than  you 
can  in  Boston,  but  if  you  want  to  ride  two  miles  it  is  just  the  same 
as  if  you  were  to  ride  three,  three  and  a  half,  or  four  miles.  The 
maximum  distance  at  which  these  stations  are  apart  is  one  and  a  half 
miles,  and  they  vary  from  that  to  eighty-four  one-hundredths  of  a 
mile. 

Now,  you  will  see  that  the  payment  of  2  1-2  cents  twice  a  day, 
going  back  and  forth  every  day,  for  a  man  who  receives  only  from  25 
to  75  cents  a  day  for  his  labor,  is  a  much  larger  proportion  of  his 
daily  earnings  than  the  sum  that  is  paid  in  the  city  of  Boston,  and  it 
is  impossible  for  these  laboring  people  to  pay,  with  the  income  that 
they  receive,  even  the  fare  of  2  1-2  cents  for  the  purpose  of  getting  out 
of  this  particular  district,  and  the  same  thing  has  operated  in  Berlin 
as  would  be  absolutely  sure  to  follow  here  if  the  fare  were  so  high 
that  the  people  could  not  go  Jnto  the  suburbs  and  avail  themselves 
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of  the  opportunities  to  get  cheap  houses  and  cheap  lands,  where  they 
can  build  better,  healthier  homes. 

Now,  the  system  of  Berlin  is  two  cents  and  a  half  for  every  mile 
and  a  half.  That  system,  if  applied  here  (our  road  could  be  operated 
at  the  cost  of  roads  in  Berlin),  would  have  brought  to  the  West  End 
road  a  net  income  of  nearly  three  millions  of  dollars  more  than  it 
received.  There  are  16,000  acres  of  land  in  Berlin,  and  less  thart 
8,000  acres  are  occupied.  These  28,000  buildings,  holding  1,315,- 
000  people,  occupy  less  than  one-half  of  the  building  land  in  the  city 
of  Berliw.  Now,  there  is  an  elevated  railroad  in  the  city  of  Berlin^ 
built  at  a  cost  of  nearly  $20,000,000.  It  is  almost  20  miles  long,  and 
the  best  elevated  railroad  that  there  is  in  the  wide  world,  and  it  car- 
ried last  year  15,000.000  people  and  earned  less  than  4  per  cent.,  ig 
the  aggregate,  of  its  cost.  It  was  started  by  private  capitalists^,  an3 
so  expensive  was  it  that  it  was  abandoned  and  was  finished  by  the 
government,  and  is  owned  by  the  government,  and  the  same  system 
of  fares  holds  there,  excepting  that  there  is  no  fare  less  than  five 
cents,  and  it  goes  from  that  to  ten  cents.  In  that  great  city  o^  four 
times  the  population  of  the  city  of  Boston  there  werq  only  ,1 5,000,- 
000  people  carried  in  i8qo  on  that  elevated  railroad,  and  the  West 
End  Street  Railway  Company  carried  on  its  surface  systeni  last  year 
1 14,000,000.  Now,  what  would  the  West  jEnd  Railroad  Company,^ 
or  what  would  these  communities  do,  with  an  elevated  railrot^d  like  thap 
in  the  city  of  Berlin  .-'  Why,  they  wpuld  simply  connect  it  with  their 
outlying  lines,  and  give  the  people  the  opportunity  of  going  back  And 
forth  over  these  surface  lines  and  r  over  the  elevated  lines,  and  doing: 
it  for  one  fare  if  possible.  Se,e  what  the  effect  would  be  iipori  toe 
social  life  of  these  communities !  ,  , 

Whac  \s  the  system  pf  transportation  in  tW  city,  of  Boston  ?  Do- 
we  discrimi,nate  against  the  suburbs  .-•  Not  at  all.  Isn't  it  a  systeiri 
that  is. calculated  to  send  people  to  the  suburbs  because  we  make  np 
greater  charge  for  a  person  coming  from  Somei-ville.  than  if  he  got 
i^^P  iti^e  .c.ar^,,?i.t  Causeway  ^treet  and  ro^e  t^o  St^te,  stree;t }  I  agree 
tijat  ther^  seems  to  biC  some  measure  of  injustice  m  fhat.,  l'  agree 
th?it,,  perh3.ps^  we  ought,  not  to  ql;iarge  quite,  so  much  for  ,a  hal.t-milig 
as  for.five,  mileS;^  but  I  say  that  I  believe  that  it  is  entirely,  due  to 
tj^is  ^ystqm  that  this  bpn.dition  of  social  life  exists  tp  w|iich ,  i  ^  have 
eallpd  ^ttentipn.     I  believe  that  if  you  draw  a  line,  a  mile  line,    or  a 

twQ-niilQ.lii>jJ,  or  a  two-and-a-half-mile, line,  anvd  say.  "Thus  far.  shalt 

7'V|  DT    :6  K'lo   ^  novo  10  "ncD  i:q  c  ir.ni  i-SUiFJidO  ll.v/  tn.a  yLcdon 
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thou  go,  and  no  farther,  for  a  single  fare,"  then  you  compel  large  num- 
bers of  people  to  dwell  within  that  distance  ;  and  there  is  some  com- 
pensation —  I  say  there  is  a  large  compensation  —  to  the  people  that 
live  within  the  narrow  circle  in  the  fact  that  some  people  will  go  far- 
ther within  that  inner  circle,  which  is  less  crowded  in  consequence  of 
it.  They  are  willing  to  spend  longer  time  in  the  cars,  they  are  will- 
ing to  be  subjected  to  the  discomfort  of  a  longer  ride  and  a  crowded 
car,  for  the  purpose  of  living  in  these  cheaper  and  healthier  places, 
and,  in  that  way,  it  reacts  upon  the  social  life  of  the  people  within 
the  narrow  circle,  and  I  have  come  to  the  conclusion  that  that  is 
some  compensation. 

Coming  down  to  the  substantial  transportarion  between  the  city  of 
Somerville  and  the  city  of  15oston,  I  want  to  call  your  attention  to 
the  fact  that  from  Central  street  in  this  city  of  Somerville,  I  believe 
from  this  corner  here,  which  is  somewhat  near  the  centre  of  Somer- 
ville, to  Boylston  street,  Boston,  it  is  about  4  1-2  miles.  In  fact, 
the  cars  run  something  farther  than  this  point  —  it  would  be  fair  to 
say  that  the  cars  for  the  city  of  Somerville,  about  five  miles  each 
way,  taking  the  distance  of  Boylston  street  or  Temple  place  from 
near  the  centre  of  Somerville.  We  run  the  cars  also  beyond  Boyl- 
ston street,  so  that  Somerville  people  have  the  opportunity  to  go  be- 
yond in  this  direction  and  further  than  Boylston  street  in  the  other. 
Now,  what  does  it  cost  to  run  a  car  .'*  There  are  a  great  man}i  people 
who  have  an  idea  that  cars  can  be  run  and  give  everybody  a  seat. 

Well,  now,  it  cost  last  year,  the  fiscal  year  ending  October,  1890) 
including  our  taxes,  a  little  more  than  26  cents  a  mile  to  run  a  car. 
This  year,  owing  to  the  increase  in  the  cost  of  grain,  the  cost  is 
nearly  28  cents.  Thac  is  mide  up  of  about  12  cents  a  mile,  while 
it  costs  us  to  feed  the  horses  and  pay  for  their  depreciation,  their 
harnesses,  and  one  thing  and  another  that  comes  into  the  cost  of 
the  motive  power.  It  costs  between  8  and  9  c^nts  for  conductors 
and  drivers.  That  is  absolute  money  paid  out,  and  that  is  about  20 
cents  a  mde,  and  it  costs  for  repairs  of  the  cars, .  repairs  of  our 
tracks  and  stables,  and  all  general  expenses  and  our  taxes,  from  6  to 
8  cents.  That  gives  nothing  at  all  as  a  dividend  for  the  capital 
invested.  Now,  in  order  to  earn  6  per  cent,  upon  the  money  that  is 
invested  to  do  this  bu'sness,  it  costs  about  6  cents  a  mile  on  the 
cost,  rhaking  about  34  cents  a  mile  as  the  cost.  I  presume  that 
nobody  here  will  consider  that  6  per  cent,  or  even  7  or  8  or   10  per 
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cent,  was  an  extravagant  sum  to  be  allowed  to  the  capital  furnishing 
all  this  transportation,  and  taking  care  of  it,  and  everything  of  that 
kind.  Well,  now,  what  does  that  mean  ?  That  means  that  the  cost 
of  running  a  car  to  and  from  the  city  of  Boston,  which  is  lo  miles, 
is  iS'3.40.  That  further  means  that  if  each  one  of  these  passengers 
pays  5  cents,  you  must  get  68  passengers  on  the  round  trip  in  order 
to  pay  your  expenses  and  to  pay  your  6  per  cent.,  and  that  means 
34  passengers  in  the  car  each  way,  and  that  means  not  only  34  pas- 
sengers in  each  car  each  way,  but  it  means  that  for  every  trip  that 
is  run  t®o  ;  and  if  you  do  not  get  the  34  passengers  each  way  for 
every  trip  that  is  run,  you  must  make  it  up  by  getting  more  passen- 
gers into  some  of  the  cars,  and  that,  I  assume,  is  what  is  done. 
(Laughter.)  But,  unfortunately  for  us,  we  did  not  get  over  34 
cents  from  the  city  of  Somerville,  notwithstanding  the  fact  that  the 
city  of  Charlestown  and  its  shorter  haul  was  on  this  line,  and  not- 
withstanding that  the  people  that  get  into  the  cars  at  the  northern 
depots,  going  up  town,  are  credited  to  the  city  of  Somerville  —  not- 
withstanding all  that,  for  last  year  the  earning  of  the  Charlestown 
line,  of  this  whole  division,  the  shorter  haul  and  all  was  about  31 
cents.  That  was  all  there  was  of  it,  and  many  of  these  Somerville 
lines  do  not  pay.  I  say  this  in  no  offensive  sense  at  all,  but  simply 
that  you  may  appreciate  the  real  facts  of  the  situation,  and  then  I 
am  going  to  tell  you  what  the  remedy  is.  The  first  thing  is  that 
you  should  appreciate  and  understand  the  real  facts  of  the  situation, 
and  these  figures  that  I  have  here  are  not  any  figures  that  were 
made  up  for  presentation  to  this  Association;  they  are  the  reports 
that  ar-e  made  by  our  treasurer  and  auditor,  and  when  they  were 
made  they  had  not  the  slightest  knowledge,  and  neither  had  I,  that 
they  ever  would  be  used  for  any  such  purpose ;  they  are  simply  our 
business  statistics  for  the  year. 

There  is  one  line  that  we  run  in  the  city  of  Somerville  called 
"the  Highland-avenue  transfer  line."  We  ran  22,447  niiles  last 
year,  and  we  received  the  enormous  sum  of  S827.01  —  that  one  cent 
is  very  important  —  or  an  average  of  three  and  seven-tenths  cents 
per  mile  for  that  Highland-avenue  transfer  line.  It  cost  us  to  run 
those  22,447  miles  $6,000,  and  there  w^as  loss  on  that  Highland- 
av-enue  transfer  line  of  85,000.  There  are  peojole  who  believe  that 
we  can  carry  people  and  give  them  a  seat  all  the  way  from  Somer- 
•villeto  Boston,  and  for  a  single  fare  of  five  cents.      If  we  carried 
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an  absolute  car  full  vvc  should  earn,  with  twenty-two  seats,  ;^i.io„ 
and  the  absolute  cost  would  be  '$1.40,  and  nobody  can  do  it  cheaper 
than  that. 

Well,  now,  what  is  the  remedy  ?  Is  there  any  remedy  for  it  ?' 
There  is  but  one  practical  remedy,  for  I  believe  that  the  city  of 
Somerville,  the  people  who  ride,  would  be  unwilling  to  consent  to- 
an  increase  in  the  fares,  and  I  am  certain  that  we  cannot  buy  our 
material  at  less,  and  I  do  not  believe  that  the  men  that  we  employ 
will  consent  to  any  reduction  in  their  wages  ;  therefore,  those  two- 
alternatives  are  impracticable,  and  there  is  but  one  other  that  I 
know  of,  and  that  is  by  the  introduction  of  a  cheaper  system-  of 
motive  power.  There  is  a  system  of  motive  power  which  two  years- 
ago  was  in  the  experimental  stage,  and  which  the  West  End  Rail- 
way Company  has  been  introducing  ever  since,  and  I  am  happy  to- 
say  that  the  expectations  indulged  in  at  that  time  have  been  more 
than  realized  ;  but  when  I  look  back  upon  it,  and  see  what  we  have 
done  or  what  we  undertook  to  do  two  years  ago,  it  looks  almost  like 
recklessness.  I  do  not  mean  to  be  understood  that  up  to  this  time  we 
have  realized  any  very  great  degree  of  saving,  for  the  thing  is  in  its 
early,  incipient  stage,  but  we  are  building  power-houses  which  shall 
provide  power  at  the  cheapest  possible  cost.  Great  improvements 
are  being  made  in  the  machinery,  and  along  with  this  we  have  been 
able  to  use  a  much  larger  car.  We  are  able  with  this  power  to  run 
a  car  which  shall  seat  thirty-six  passengers  at  less  than  the  cost  of 
seating  twenty-two,  and  that  is  what  you  are  interested  in  having 
done.  If  we  could  run  a  car  seating  thirty-six  passengers  at  the 
same  cost  as  that  of  a  car  that  seats  tw(;nty-two  passengers,  and  we 
could  fill  it  every  time,  we  could  afford  to  give  everybody  in  Somer- 
ville who  rides  back  and  forth  a  seat,  and  have  some  money  our- 
selves. Now,  that  is  the  system  that  the  city  of  Somerville  is  inter- 
ested in  having  adopted,  and  having  adopted  at  the  earliest  possible 
moment ;  but  this  thing  cannot  be  done  without  money.  Now,  the 
money  that  goes  into  this  transportation  business,  in  my  judgment, 
should  be  made  as  secure  as  possible  and  it  ought  to  be  made  a 
favorite  investment,  for  I  believe  that  there  is  no  money  spent  in 
the  community,  and  none  given  away  for  any  charitable  purpose 
whatsoever,  that  does  any  more  good  than  that  invested  in  this 
transportation  lousiness,  and  if  the  city  of  Somerville  realizes  its 
own  interests  in  this  respect,  it  will  stand  by  the  West  End  Railway 
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Company  in  what  it  is  undertaking  to  do,  and   co-operate  with  it    in 
its  efforts.      (Applause.) 

We  have  been  called  before  the  Legislature  this  year  with  such 
attacks  upon  our  property,  upon  our  rights,  as  to  be  absolutely  de- 
structive of  any  further  investments  in  this  business  if  the  attacks 
should  be  successful ;  no  man  can  do  it,  and  no  set  of  men  can.  I 
cannot  work  out  this  problem  for  this  or  any  other  community  unless 
it  be  understood  implicitly  that  the  money  that  is  invested  in  this 
business  shall  be  secured.  So  far  as  the  taxation  question  is  concerned, 
although  I  have  differed  with  your  city  of  Somerville,  or  some  of  the 
aldermen  of  the  city  Somerville,  in  this  respect,  I  know  that  it  was  be- 
cause the  city  of  Somerville  did  not  understand  this  question.  It 
would  be  decidedly  better  for  Somerville  to  relieve  the  railroad  of 
■every  cent  of  tax,  if  thereby  it  could  promote  and  encourage  and 
develop  this  system  of  transporation,  which  is  so  important  to  this 
community. 

Now,  the  city  of  Somerville  is  a  city  of  very  rapid  growth.  I  con- 
gratulate you  and  .every  citizen  of  Somerville  on  your  magnificent 
showing  for  the  last  twenty  years,  and  especially  for  the  last  five 
years.  The  growth  is  something  perfectly  astonishing.  It  is 
paralleled  only  by  the  suburbs  surrounding  Boston  —  West  Roxbury 
and  Brighton  and  Everett  —  and  it  compares  with  the  cities  of  the 
West  and  South.  But  along  with  this  growth,  and  as  a  very  impor- 
tant, if  not  the  most  important,  factor  in  the  growth  and  prosperity 
or  comfort  of  the  people  that  are  to  occupy  these  homes  in  the 
future,  is  the  question  of  how  they  shall  get  back  and  forth  to  and 
from  their  business.  We  live  in  a  most  surprising  age.  When  I 
see  the  very  great  difference  between  the  wages  paid  abroad  and  the 
wages  paid  at  home,  I  wonder  if  this  condition  of  things  can  con- 
tinue. I  know  that  the  fare  between  the  city  of  Somerville  and  the 
city  of  Boston  to  most  of  you  gentlemen  here  is  of  very  small  con- 
sequence. I  know  that  very  many  of  you  would  be  perfectly  willing 
to  pay  ten  cents  for  a  seat  in  and  out  of  Boston,  if  thereby  you  could 
get  it  and  if  it  were  possible  to  arrange  a  system  of  transportation 
which  should  give  the  people  who  are  willing  to  pay  this  ten  cents 
back  and  forth  a  class  of  cars  by  which  it  could  be  done.  I  know 
that  would  be  very  satisfactory  to  great  numbers  of  your  people. 
Eut  that  is  impossible  :  I  apprehend  that  the  day  may  come  when  the 
difference  between  five  and  ten  cents  will  be  a  very  great  factor  in 
determining  the  question  where  people  shall  live. 
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Now,  then,  how  can  we  improve  this  system  ?  How  can  we  shorten- 
the  time  without  increasing  the  cost  ?  That  is  the  next  problem  with 
which  we  and  this  community  have  to  deal.  I  have,  personally,  no 
desire  for  anything  that  I  can  make  out  of  the  elevated  road  or  the 
underground  road,  to  undertake  it.  The  pecuniary  compensations 
have  not  the  slightest  temptations  for  me,  because  it  is  such  a 
tremendous  question,  so  full  of  possibilities,  it  is  true,  but  so  full  of 
dangers  to  any  concern  that  undertakes  it,  I  am  free  to  say  to  you 
that  I  shrink  from  the  task.  I  know  there  are  plenty  of  men  who  will 
come  into  your  hall  to-day,  or  will  go  to  the  legislative  hall,  who  will 
tell  you  that  if  you  will  give  them  a  charter  they  will  build  the 
elevated  or  underground  railroad  for  you,  but  it  is  perfect  nonsense 
to  listen  to  any  such  talk  as  that.  The  granting  of  any  charter  to 
anybody  at  this  time  would  simply  be  an  embarrassment  of  the  whole 
question,  for  this  is  a  question  that  will  task  the  utmost  capacity,  in 
my  judgment,  of  this  community  and  Cambridge  and  Boston  and 
all  the  communities  that  desire  to  see  this  thing  done.  I  desire  to 
see  it  done,  because,  seeing  how  the  people  live  abroad,  and  seeing 
how  important  it  is  that  the  people  shall  continue  to  go  to  the  suburbs, 
in  order  that  they  may  live  in  this  healthy  way,  I  say  there  is  no 
question  of  equal  importance  which  confronts  these  communities. 
I  shall  do  what  I  can  to  point  out  the  proper  way,  but  if  any  other 
man  or  set  of  men  are  willing  to  undertake  the  solution  of  that  prob- 
lem, and  will  build  that  underground  or  elevated  road,  and  will  give 
us  at  each  end  of  that  line  a  connection  which  will  permit  us  to  carry 
you  to  your  homes  and  the  people  on  the  other  side  of  the  city  of 
Boston  to  their  homes,  I  shall  be  very  glad  of  it.  I  believe  that  it 
will  require  some  aid,  some  relief  from  taxation,  instead  of  added  tax- 
ation, in  order  that  the  thing  may  be  done,  and  I  hope  that  this 
Association  will  give  to  that  question,  when  it  comes  up,  careful 
consideration. 

I  have  not  the  slightest  idea  what  w^ll  be  proposed,  but  I  tell  you 
that  if  the  thing  is  done  at  all,  it  will  have  to  be  done  in  a  way  which 
the  people  little  expect  at  this  time,  for,  unless  I  am  mistaken,, 
there  is  a  very  general  belief  that  there  is  money  in'  the  enterprise. 
Well,  I  do  not  believe  that  there  is;  but  still  I  think  —  I  know  — 
it  ought  to  be  done.  I  know  that  there  ought  to  be  found  some  way 
by  which,  say  from .  Thompson  square  to  Roxbury  postoffice,  there 
shall  be,  before  many  years,  some  new  and  improved  means  of  transit,. 
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accommodating  the   dwellers  within  that  section,  and  through  the 
surface  roads  reaching  the  people  beyond  the  termini. 

This  transportation  question  is  a  question  that  merits  the  careful 
consideration  of  your  people.  You  have  reached  the  limit  of  accom- 
modation by  horse-cars.  Neither  the  West  End  Railway  Company, 
nor  any  other  corporation,  nor  any  other  parties,  can  do  anything 
better  by  you  than  we  can  do  to-day.  It  is  exceedingly  fortunate  for 
this  community  that  it  has  such  excellent  steam  railroad  facilities, 
and  I  do  not  begrudge  it  in  the  least.  I  am  heartily  glad  of  it, 
and  I  hope  that  the  West  End  Street  Railway  Company  may  have 
the  cordial  co-operation  and  support  of  your  Association  and  of  this 
community  in  anything  they  may  undertake  to  do  which  is  reasonable 
towards  the  working  out  of  this  problem.  Give  us  a  chance  to  get 
the  money,  consent  that  the  money  that  is  invested  in  this  be  made 
secure,  encourage  people  to  invest  their  money,  ccme  to  understand 
the  question,  and  then  ycu  will  do  something  toward  the  working 
out  of  this  problem. 


POWER    HOUSES. 

Gjreat  Central  Power  Station  of  the  West  End  Street 
Railway  —  Largest  Electrical  Power  Plant  in  the 
World  —  Description  of  the  Buildings  and  Equipment 
—  Marvelous  Machinery  —  Magnificent  Exhibition  of 
Modern  Electrical  and  Mechanical  Skill  —  Sketches 
OF  those  who  Contributed  to  the  Grand  Result,  etc., 
etc. 

TT  is  justly  a  matter  of  pride  with  Boston  people  that  the  largest 

and  most  thoroughly  equipped  electrical  power  plant  on  the  face  of 
the  globe  is  located  in  their  city,  and  that  what  is  by  all  odds  the 
most  comprehensive  system  of  electrical  street  railways  in  the 
world  is  also  to  be  credited  to  "the  Hub  of  the  Universe." 

The  history  of  electricity  as  a  motive  power  is  unique  ;  as,  young 
as  it  is  —  scarcely  a  decade  since  the  first  crude  experiment  with 
the  subtle  fluid  as  a  propulsive  force  —  electricity  is  already  fast 
supplanting  all  other  power  for  manufacturing  purposes,  and  another 
ten  years  will  undoubtedly  see  it  installed  as  the  motive  power  in 
the  transportation  service  of  this  country. 

To  America  belongs  the  credit  of  discovering  this  mysterious 
force,  and  to  her  indefatigable  scientists  and  inventors  is  to  be  given 
all  the  honor  of  its  practical  application  to  the  uses  it  is  now  or  may 
hereafter  be  applied.  Although  the  science  is  still  in  its  swaddling 
clothes,  enough  has  been  developed  to  assure  its  future,  and  as  the 
experiments  made  with  electricity  as  a  motive  power  have  thus  far 
been  almost  entirely  confined  to  the  propulsion  of  street  cars,  a 
brief  description  of  the  great  plant  of  the  West  End  Street  Rail- 
way Company  must  prove  of  more  than  ordinary  interest  to  all  who 
take  pride  in  our  country's  progress. 

Preliminary  to  this  description,  however,  it  will  be  necessary  to 
give  a  few  facts  in  regard  to  the  experimental  stage   of  the  present 
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system,  that  the  reader  may  better  comprehend  the  rapidity  with 
which  its  present  state  of  perfection  was  reached. 

We  have  already  referred  to  the  consolidation  of  the  various  lines 
of  street  railways,  and  the  improved  service  rendered  the  public  in 
consequence  ;  how  the  rapid  growth  of  Boston  demanded  even  better 
accommodations  than  was  afforded   under   the   new   order   of  thin<js 

o 

in  a  very  short  time  thereafter,  and  how  the  question  of  relieving 
the  city  of  its  overcrowded  tenements  and  affording  egress  to  the 
suburbs^began  to  engage  the  attention  of  leading  men.  Various 
schemes  were  devised  to  keep  pace  with  the  pressing  need  of  better 
transportation  facilities,  and  at  one  time  a  cable  system  for  Boston 
was  seriously  entertained  ;  but  at  this  juncture,  fortunately,  electri- 
city was  being  introduced  in  some  cities,  and  the  subject  at  once 
attracted  the  attention  of  those  who  were  most  interested  in  the  solu- 
tion of  the  problem  of  still  further  relieving  the  congested  streets  of 
the  city  and  providing  comfortable,  quick  and  cheap  transit  to  its 
magnificent  suburbs.  Richmond,  Va.,  was  among  the  first  to  adopt 
electric  power,  and  as  it  was  about  the  time  that  the  subject  of  a 
change  in  Boston's  system  was  all-engrossing,  Mr.  Henry  M.  Whit- 
ney, president  of  the  West  End  Railway  Company,  went  to  that 
city  to  investigate  the  merits  of  its  electric  railway. 

It  is  almost  needless  to  say  that  Mr.  Whitney's  investigations 
strongly  impressed  him  with  the  possibilities  of  the  electric  car,  and 
the  favorable  report  which  he  made  to  his  company  at  once  deter- 
mined the  fate  of  the  cable  project  and  the  adoption  of  electricity 
instead.  Accordingly,  in  the  early  part  of  1888  a  contract  was  made 
for  the  electrical  equipment  of  a  line  running  from  Park  square,  Bos- 
ton, to  Oak  square  in  the  Brighton  district,  the  line  from  the  former 
point  to  West  Chester  park  being  operated  by  an  underground  con- 
duit and  the  balance  by  the  overhead  system.  The  conduit  was 
shortly  abandoned  and  the  overhead  wire  was  substituted  its  entire 
length. 

In  February,  1889,  the  Thomson-Houston  Electric  Company 
equipped  the  line  from  Bowdoin  square,  Boston,  to  Harvard  square, 
Cambridge,  with  20  cars  of  their  own  make,  which  they  maintained 
for  nearly  six  months  at  their  own  e.\pense  and  demonstrated  most 
satisfactorily  their  practicability.  The  West  End  Company  .at  once 
gave  them  an  order  for  600  of  their  motors,  and  this  was  the  begin- 
ning of  the  great  system   which  is   now  in  operation.      Formidable 
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.opposition  to  the  overhead  system  was  at  one  time  raised,  but  this 
was  gradually  overcome,  and  when  the  West  End  Company  applied 
to  the  Board  of  Aldermen  for  pole  rights  for  their  entire  lines  no 
one  opposed  the  application. 

Power  for  operating  these  lines  was  furnished  from  the  AUston 
power  house  of  the  company  and  by  the  Cambridge  Electric  Light 
Company,  but  it  was  seen  that  these  sources  would  soon  prove  in- 
adequate and  plans  were  at  once  consummated  for  a  central  station 
on  a  grand  scale.  For  this  purpose  the  property  known  as  the 
Hinckley  Locomotive  Works  on  Albany  street,  Boston,  was  pur- 
chased and  here  is  erected  the  great  plant  which,  with  its  auxiliary 
stations,  will  furnish  the  power  for  all  present  needs  as  well  as  for 
any  future  extensions  which  may  be  required.  The  description  of 
this  plant  in  detail  is  as  follows  : 

THE  BOILER  HOUSE. 

The  boiler  house  occupies  a  space  i6i  feet  long  by  85  feet  10 
inches  in  width.  It  is  built,  as  might  well  be  supposed,  in  the  most 
substantial  manner,  the  roof  being  an  iron  truss  of  single  span  and 
the  walls  of  the  best  brick  masonary  two  feet  thick.  The  roof, 
which  was  built  and  erected  by  the  Boston  Bridge  Company,  con- 
tains about  175  tons  of  iron,  and  in  addition  to  the  weight  of 
material,  is  calculated  to  sustain  a  snow  load  of  20  pounds  to  every 
square  foot  of  surface  and  a  horizontal  wind-storm  blowing  in  either 
direction  against  each  square  foot,  at  40  pounds  pressure.  It  con- 
sists of  two-inch  planking,  then  seven-eighths  inch  boarding,  then  the 
same  thickness  of  plaster,  held  in  place  by  screeds,  to  which  are 
fastened  the  slate.  There  are  two  large  cupola  ventilators  on  the 
ridge,  while  light  is  supplied  by  three  large  dormer  windows  on 
each  side. 

The  interior  of  this  house  is  of  the  most  imposing  character,  the 
twelve  batteries  of  water-tube  boilers  set  in  white  glazed  brick,  a 
description  of  which  is  given  further  on  in  this  work,  presenting  at 
a  glance  not  only  the  magnitude  of  the  work,  but  a  scene  rarely  if 
ever  to  be  witnessed  in  this  country.  Between  the  two  sections  or 
series  of  boilers  is  a  space  20  feet  wide,  in  the  centre  of  which  is  a 
track  for  hand  trucks  which  convey  the  coal  from  the  pockets  and  is 
handled  automatically  in  supplying  the  furnaces. 
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■  Underneath  this  space  is  a  unique  mechanism  for  taking  care  of 
the  ashes,  which  are  emptied  through  a  chute  which  connects  with 
the  fire  door  of  each  furnace  directly  into  a  pit,  where  they  are  re- 
ceived by  iron  hand  cars  and  conveyed  to  another  pit  at  the  end  of 
the  boiler  house.  Here  the  ashes  are  emptied  into  a  recess  in  which 
is  constantly  travelling  an  endless  chain  gear  attached  to  bucket  con- 
veyors, which  carry  them  to  the  top  of  the  boiler  house,  whence  a 
similar  device  conveys  them  to  the  ash  dump,  to  be  hauled  away  by 
cartage.  ^  The  smoke  flues  are  supported  from  the  roof  and  are  located 
behind  the  boilers.  They  are  ii  feet  wide  by  13  feet  high, 
tapering  to  5x5  feet  at  the  further  end.  These  flues  connect  the 
boilers  with  the  economizers  and  are  covered  with  the  "  Magnesia  " 
insulating  covering  to  prevent  radiation.  Brass  piping  runs  along 
the  walls  of  the  boiler  house  with  branches  to  each  side  of  each  bat- 
tery, with  valves,  etc.,  complete,  adding  materially  to  the  appearance 
of  the  boilers.     The  usual  gauges,  test  cocks,  etc.,  are  provided. 

THE    BOILERS. 

The  boilers  which  supply  the  power  at  the  central  station  are  the 
Babcock  &  Wilcox  water-tube  tpye,  and  are  arranged  in  1 2  batteries, 
six  on  either  side  of  the  boiler-room,  each  battery  capable  of  supply- 
ing steam  for  2,000  indicated  h.  p.,  or  an  aggregate  of  24,000  h.  p.  in 
all.  Each  battery  consists  of  two  distinct  boilers,  occupying  a  space 
23  1-2  feet  long  by  22  feet  wide.  Each  boiler  consists  of  three 
horizontal  steam  and  water  drums,  3  feet  in  diameter,  running  the 
full  length  of  the  setting,  beneath  which  are  arranged  the  sections  of 
water  tubes  forming  the  principal  part  of  the  heating  surface.  These 
sections  are  built  up  of  wrought-iron  lap-welded  tubes,  expanded  into 
suitable  headers,  with  handholes  opposite  each  end  of  each  tube,  the 
sections  being  placed  side  by  side  to  the  number  of  14  tubes  wide 
and  9  tubes  high  in  each  furnace.  The  tubes  occupy  an  inclined 
position,  and  connect  at  the  front  and  highest  end  to  the  steam  and 
water  drums  by  short  expanded  pipe  connections,  and  at  the  rear 
end  by  long  connections  of  a  similar  character,  forming  circulating 
tubes,  and  all  sections  are  connected  at  their  lower  end  —  at  the 
point  furthest  from  the  fire  —  to  a  mud  collector,  in  which  the 
majority  of  the  sediment  is  collected  as  it  is  swept  around  by  the 
circulation  past   the  openings  leading   into  it.      The  gases  are  com- 
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pelled  to  travel  from  the  furnace  across  the  tubes  three  times  on 
their  way  to  the  stack,  and  consequently  are  reduced  to  the  lowest 
possible  temperature  before  being  delivered  into  the  flue. 

Each  boiler  is  hung  up  entirely  independent  of  the  brickwork  on 
a  set  of  iron  columns  and  girders,  so  that  the  boiler  is  free  to  ex- 
pand in  all  directions  without  straining  the  brickwork.  This  latter 
is  finished  in  white  enameled  brick,  and  presents  a  very  handsome 
appearance. 

Boilers  of  this  class  have  attained  their  popularity  after  many 
years  of  experimenting,  mainly  on  account  of  their  economy  in 
fuel,  ability  to  carry  high  pressures,  and  small  amount  of  space  re- 
quired for  a  given  amount  of  horsepower ;  and  though  the  failures 
have  been  numerous,  the  demand  for  high  pressures  called  for  by 
such  advanced  engineering  as  is  shown  in  the  West  End  plant  could 
only  be  satisfied  by  some  type  of  sectional  boiler. 

THE    ECONOMIZERS 

are  the  most  complete  it  was  possible  to  obtain,  being  made  in 
England  and  imported  expressly  for  this  station.  They  consist  of  a 
series  of  vertical  cast  iron  tubes,  lo  feet  high  and  4  inches  in 
diameter.  There  are  four  pairs  of  the  economizers,  each  containing 
600  tubes,  connected  at  top  and  bottom,  and  through  which  the 
circulation  of  the  feed  water  is  maintained. 

THE    ENGINE    ROOM. 

The  land  on  which  the  electrical  plant  is  located  is  a  portion  of 
the  reclaimed  territory  of  the  city,  and  this  fact  made  the  foundations 
of  the  buildings  of  paramount  importance.  Such  care  was  expended 
on  this  part  of  the  work  that  a  brief  description  of  the  way  the 
foundations  were  laid  will  prove  both  interesting  and  instructive. 

The  surface  of  the  ground  on  which  the  buildings  are  located  is 
some  1 7  feet  above  low  tide,  and  the  excavations  for  the  foundations 
were  made  to  that  depth.  The  area  occupied  by  the  engine  room, 
the  economizers  and  smokestack  was  then  thickly  driven  with  piles 
45  feet  long  and  about  12  inches  in  diameter,  at  intervals  of  about 
30  inches  apart.  Close  piling  is  also  underneath  all  the  walls 
of  the  buildings.     The  piles  in  the  engine  room  were  cut  off  at  5 
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feet  from  low-water  mark,  while  under  the  smokestack  the  piles 
were  cut  off  just  at  that  point.  Under  the  chimney  there  are  8io 
piles,  and  under  the  engines  and  machinery  6000.  After  the  piles 
were  driven,  the  whole  excavation,  extending  across  the  engine  and 
machinery  room,  was  filled  with  six  feet  of  solid  concrete,  upon 
which  the  foundations  rest.  In  the  boiler  house  each  battery  of 
boilers  is  supported  on  six  stone  piers,  each  resting  on  five  piles, 
but  no  concrete  was  used.  The  total  foundations,  including  the  ex- 
cavations, piling,  concreting  and  masonry  cost  nearly  $300,000. 

The  rodf  of  the  engine  room  is  a  triple  span  riveted  lattice  truss 
with  iron  purlin,  and  is  of  the  most  substantial  character.  The 
material  is  all  wrought  iron,  and  during  the  process  of  construction 
all  parts  were  subjected  to  tests,  all  the  plates  being  rec[uired  to  show 
a  strength  of  48,000  pounds  for  every  square  inch  of  area.  All 
rolled  forms  of  iron  were  obliged  to  sustain  50,000  pounds  per 
square  inch.  The  plates  and  angles  were  subjected  to  a  test  of 
sharply  bending  them  to  a  right  angle  at  a  working  heat  without 
showing  any  signs  of  fracture.  The  rivets  in  the  structure  were 
subject  to  the  test  of  bending  double,  either  hot  or  cold,  so  that  the 
sides  came  into  close  contact  without  showing  any  signs  of  fracture  ; 
all  iron  was  subject  to  the  test  of  being  bent  cold  90  degrees  around 
a  small  curve  without  showing  any  signs  of  fracture,  and  the  work- 
manship was  subjected  to  the  most  critical  inspection. 

The  material  and  construction  of  this  roof,  as  also  the  boiler  house 
and  East  Cambridge  power  stations  roofs,  are  most  substantial 
evidences  of  the  high  class  products  of  the  Boston  Bridge  Company, 
by  whom  they  were  built.  This  company  has  done  most  creditable 
work  wherever  its  services  have  been  called  upon  for  the  execution 
of  large  contracts,  notable  instances  of  which  are  found  all  over  New 
England  in  bridge  and  roof  constructions  for  railways,  municipalities, 
towns,  etc.  The  new  Harvard  bridge  connecting  Boston  and  Cam- 
bridge over  the  Charles  River,  the  Fitchburg  Railroad  bridge  at 
Greenfield,  Mass.,  and  the  New  York  and  New  England  Railroad 
bridge  at  Hartford,  Conn.,  both  the  latter  spanning  the  Connecticut 
river,  and  also  the  two  immense  iron  roofs  of  the  new  State  armories 
in  Boston  are  fine  examples  of  their  product. 

On  entering  the  engine  room  one  is  almost  awed  by  the  propor- 
tions of  the  great  machinery  and  equipments.  Of  course  the  mas- 
sive 
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REYNOLDS-CORLISS    ENGINES 

are  the  central  attraction,  and  are  well  worth  a  journey  of  miles  to  see. 
They  were  built  by  The  Edward  P.  Allis  Company  of  Milwaukee, 
Wis.,  and  can  be  worked  at  2,000  horse  power,  being  simply  grandly 
massive  in  their  proportions,  and  l^uilt  with  especial  reference  to  a 
high  rate  of  economy  and  great  durability.  The  high  pressure  and 
intermediate  cylinders  are  tandem,  on  one  foundation,  being  23 
inches  and  36  inches  in  diameter  respectively,  with  a  48  inch  stroke. 
The  low-pressure  cylinder  is  on  the  other  foundation,  and  is  52 
inches  diameter  by  48  inches  stroke.  The  intermediate  receivers, 
of  which  there  are  two  for  each  engine,  are  placed  between  the  cyl- 
inders just  beneath  the  floor,  and  with  the  steam  pipe  connections 
arc  all  covered  with  "Magnesia"  insulating  covering  to  retain  the 
heat.  The  cylinders  are  all  steam-jacketed  and  are  also  completely 
surrounded  with  the  same  material.  The  fly-wheel  is  of  mammoth 
design,  being  28  feet  in  diameter,  10  ft.  7  inches  face,  and  weighs  80 
tons.  It  is  double  in  its  structure,  being  divided  in  the  middle  of 
its  circumference,  and  built  up  of  two  rows  of  10  sections  each,  with 
two  sets  of  10  arms  of  elliptical  section,  bolted  to  the  rim  of  the  fly- 
wheel at  the  intersections,  and  also  bolted  to  the  hub,  which  was 
cast  independent  of  the  arms.  The  fly-wheel  is  double-crowned, 
and  carries  two  enormous  double-ply  leather  belts,  each  54  inches 
wide  and  150  feet  long,  to  drive  the  counter-shafting  in  the  base- 
ment, the  belts  being  carried  under  the  floor  by  means  of  a  mam- 
moth bslt  tightener.  Each  engine  requires  two  separate  founda- 
tions, with  a  wheel  pit  between,  each  of  which  consists  of  a  sub- 
structure of  seven  courses  of  granite,  1 2  feet  high  and  about  9  feet 
wide  at  the  top.  Upon  this  is  built  the  superstructure  of  brick  9 
feet  high  and  8  feet  wide,  into  which  are  set  the  capstones  on  which 
the  cylinders  and  engine  beds  rest.  Tlie  air  pumps  and  condensers 
have  independent  foundations  of  granite,  as  also  the  engine  belt 
tighteners  and  two  rows  of  counter-shafting. 

Steam  is  supplied  to  the  engines  from  two  mains,  there  being  a 
connection  to  both  mains,  though  only  a  single  pipe  comes  to  the 
engines,  the  two  branches  being  connected  by  valves  half  way 
between  the  mains  and  the  engines.  This  on3  steam  pipe  then 
entersa  separator  of  special  design'  about  36  inches  diameter  by  6 
feet  high,  located  over  the  throttle  valve  of  the   high-pressure  cylin- 
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der.  Similar  connections  are  made  to  each  engine.  The  main 
steam  pipes,  which  are  duplicate  throughout,  just  as  in  the  boiler 
house,  are  20  inches  diameter  at  end  nearest  the  boilers,  tapering  to 
18  inches  at  the  further  end.  Directly  behind  the  low-pressure  cyl- 
inder is  situated  the  Corliss  vertical  circulating  engine,  also  built  by 
The  Edward  P.  Allis  Company,  which  performs  three  distinct  func- 
tions, namely,  circulates  the  salt  condensing  water,  operates  the  air 
pump  for  the  condensers,  and  acts  as  a  feed  pump  for  the  boilejs. 
Each  engine  is  provided  with  a  surface  condenser,  the  cold  water  for 
which  is  provided  by  two  lines  of  cast-iron  pipes,  drawing  water  from 
the  South  Bay.  Th2se  pipes,  which  are  entirely  underground,  start 
from  the  South  Bay  with  a  diameter  of  36  inches,  one  being  the 
inlet  and  the  other  the  outlet,  and  retain  this  diameter  till  they 
enter  the  basement  of  the  power  house,  where  each  pipe  branches 
into  two,  one  for  each  side  of  the  house,  each  branch  being  29 
inches  in  diameter  at  the  first  engine,  tapering  to  1 1  inches  at  the 
furthest  engine,  with  10  inch  branches  to  each  pump  and  condenser. 
These  pipes  are  also  designed  large  enough  for  the  whole  station, 
and  will  be  sufficient  to  supply  20,000,000  gallons  of  condensing 
water  per  day.  From  the  condenser  the  condensed  or  hot  water  is 
pumped  into  the  hot  well,  which  is  situated  in  the  wheel-pit,  and 
consists  of  a  wrought-iron  tank,  there  being  one  for  each  engine. 
From  there  it  is  pumped  by  a  plunger  on  the  same  engine  to  the 
boilers,  passing  through  the  economizers,  and  being  controlled  by  a 
complete  set  of  valves  in  the  pump  room.  A  duplicate  system  of 
piping  20  inches  in  diameter  has  been  erected  next  the  walls  of  the 
building,  to  be  used  in  cases  of  emergency  as  a  free  exhaust.  No 
expense  has  been  spared  to  make  the  steam-  part  of  the  station  abso- 
lutely reliable  and  capable  of  taking  care  of  any  possible  emergency, 
and  supplying  any  future  demand  likely  to  arise  from  increased 
buisness. 

While  speaking  of  the  engines,  a  few  words  in  regard  to  the 
immense  business  and  facilities  of  their  builders  may  not  be  amiss, 
and  they  are  certainly  entitled  to  it.  The  plant  of  The  Edward  P. 
Allis  Company,  as  we  have  before  stated,  is  located  at  Milwaukee 
Wis.,  and  is  undoubtedly  the  best  equipped  and  largest  of  its  kind 
in  the  United  States,  the  area  of  floor  space  in  the  various  buildings 
aggregating  17  acres,  or  what  would  make  qu'te  a  respectable  farm 
if  it  represented  so  much  land;  "1,500   men  are  employed,   and  80 
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tons  of  pig  iron  are  melted  every  working  day  and  used  in  the 
manufacture  of  saw  mills,  flour  mills,  machinery  of  various  kinds 
and  the  Reynolds-Corliss  engines,  the  sizes  of  which  range  from  25 
to  2,500  horse  power.  For  the  past  year  the  average  output  of 
these  machines  has  been  23  per  month,  average  size  of  cylinders 
24x48  inches,  or  about  equal  to  one  300  horse  power  engine  a  day. 
It  is  no  uncommon  thing  for  this  company  to  ship  30  engines  per 
m^nth.  To  accomplish  such  a  large  amount  of  work  requires  facil- 
ities of  the  most  complete  character  in  all  departments  of  the  great 
plant,  and  these  are  provided  on  the  most  elaborate  scale.  Single 
castings  weighing  22  tons  are  sometimes  made,  and  for  the  purpose 
of  handling  them  electric  cranes  of  40  tons  capacity  are  used,  while 
for  carr)ing  these  immense  pieces  to  the  various  tools  gib  cranes  are 
employed. 

THE    PACKING. 

The  packing  used  on  the  engines  is  known  as  the  Tripp  Patent 
Metallic,  and  was  selected  on  account  of  its  being  the  only  article 
suitable  for  the  work,  and  is  justly  claimed  by  its  makers  to  be  the 
only  really  scientific  packing  on  the  market  for  all  cases  where  such 
an  article  is  adapted.  It  is  so  constructed  that  no  section  or  piece 
is  independent  of  the  others,  consequently  they  must  open  and  close 
equally  and  all  wear  alike,  giving  the  least  possible  friction,  for  all 
parts  bear  equally  on  the  rod.  This  packing  is  manufactured  by  the 
Tripp  Manufacturing  Co.  of   180  Summer  street,  Boston. 

THE      COUNTER-SHAFTING. 

The  system  of  counter-shafting  adopted  in  the  central  power 
station  plant  is  an  elaborate  one,  and  as  much  time,  care  and  ex- 
pense were  expended  in  perfecting  it,  the  description  will  be  ap- 
preciated by  those  who  care  for  its  mechanical  details :  One  section 
of  this  shaft  represents  part  of  the  largest  counter-shaft  for  electrical 
purposes  in  the  world.  The  design  is  unique  and  perfect,  and  em- 
bodies the  latest  improvements  in  the  way  of  clutch  connections 
and  devices  for  disconnecting  the  power  speedily  and  safely.  It 
presents  a  solid  and  compact  appearance,  and  is  provided  with  all  the 
latest  appliances  for  reducing  the  amount  of  useless  friction  and  wear 
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and  liability  to  accidents.  Each  section  consists  of  a  lo  inch  steel 
shaft,  40  feet  long  with  four  9  inch  bearings.  At  the  centre  of  the 
shaft,  and  supported  on  a  steel  quill  or  hollow  sleeve,  with  independ- 
ent bearings,  is  the  main  pulley  8  feet  in  diameter  by  10  feet  7  inches 
face,  cast  in  two  circumferentially,  and  bolted  together,  and  carrying 
the  main  driving  belts.  This  quill  allows  the  shaft  to  pass  freely 
through  without  touching  the  pulley,  so  that  the  shaft  can  move,  if 
clutched  to  another  engine,  without  moving  the  pulley,  and  allowing 
each  engine  to  be  started  and  stopped  independently  of  the  others. 
It  also  allows  the  weight  of  this  large  pulley  with  the  heavy  belt 
strain  to  be  borne  independent  of  the  shaft,  and  when  running,  the 
strain  on  the  shaft  is  taken  outside  and  close  to  the  bearings  instead 
of  between  the  bearings.  To  this  sleeve  is  attached  the  clutch  ring, 
and  on  the  shaft  adjoining  the  ring  is  keyed  an  84  inch  Hill  friction 
clutch,  specially  designed  for  this  purpose.  Over  the  whole  clutch 
there  is  a  casing  finished  on  the  outside,  so  that  there  are  no  revolv- 
ing arms  or  projections  in  view,  thus  preventing  much  liability  to 
accident.  Each  shaft  is  provided  at  one  end  with  a  clutch  ring  and 
at  the  other  end  with  a  clutch  proper,  so  that  it  can  be  connected  at 
any  moment  with  the  adjoining  shafts.  On  either  side  of  the 
main  pulley  are  two  dynamo  pulleys,  32  inch  face  by  8  feet  in 
diameter,  driving  the  generators  on  the  floor  above  by  means  of  a 
30  inch  double-ply  belt.  All  the  boxes  of  the  counter-shafting  are 
jacketed  for  the  purpose  of  having  a  cold-water  circulation,  to  prevent 
any  danger  of  becoming  overheated.  Each  dynamo  belt  can  be  re- 
leased from  the  driving  pulley  and  supported  on  a  cradle  carrying 
rollers  beneath  each  pulley,  so  that  any  dynamo  can  be  stopped  while 
the  engine  is  still  running.  The  mechanism  for  releasing  the  belts 
is  operated  by  wheel-stands  on  the  dynamo  floor.  The  tightening 
pulley  moves  horizontally,  and  the  frame  is  supported  on  horizontal 
beams.  These  pulleys  are  moved  by  means  of  a  screw  passing 
through  the  box  on  which  the  pulley  is  mounted,  which  screw  is 
operated  by  bevel  gears  from  the  vertical  shaft  leading  from  the  hand 
wh^sels;  on;  the.  dynamo  floor  above.  The  counter-shafting  pulleys 
and  belt-tighteners,  including  the  main  engine  belt-tighteners,  were 
all  supplied  by  The  E.  P.  Allis  Company,  while  the  clutches  were  man- 
ufactured by  the  Hill  Clutch  Works  of  Cleveland,  Ohio.  The  main 
engine  belt-tighteners  are  the  largest  that  have  ever  been  built,  and 
were  specially  designed.     Each  belt-tightener  consists  of   a  heavy 
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upright  cast  iron  frame,  supporting  two  independent  pulleys  6  feet  in 
diameter  and  5  feet  face,  which  are  situated  on  vertical  sliding  car- 
riages, controlled  by  a  heavy  worm  shaft  operated  in  the  basement 
by  four  30  inch  hand  wheels.  The  clutches  are  the  largest  and 
most  powerful  friction  clutches  ever  built.  Fifteen  of  these  monster 
clutches  were  furnished,  each  having  a  transmitting  capacity  of  4,000 
horse  power,  at  a  speed  of  233  revolutions  per  minute.  The  system 
of  leverage  used  in  these  clutches  is  entirely  new,  and  the  most 
powerful  and  efficient  ever  devised.  All  parts  of  the  clutches  are 
finished  accurately  to  guage,  as  are  parts  of  a  well  made  engine. 
All  the  bolts  are  turned,  and  the  holes  reamed,  and  every  part  made 
to  fit  together  in  the  most  perfect  manner,  all  parts  being  also  made 
interchangeable  with  like  parts.  These  clutches  measure  7  feet  in 
diameter,  weigh  a  little  more  than  four  tons  each,  and  are  easily 
operated  by  one  man,  when  w^orking  under  full  load.  The  Hill 
Clutch  Works  have  special  facilities  for  manufacturing  heavy  work, 
and  have  perhaps  been  the  most  successful  of  all  clutch  manufac- 
turers in  their  special  line  of  business,  as  many  of  the  largest  and 
most  modern  and  complete  power  stations  have  been  equipped  by 
them  with  power  transmission  machinery. 

THE    DYN.WIO    ROOM. 

The  floor  of  the  dynamo  room  has  been  carefully  designed,  and  is 
of  unique  structure,  everything  having  been  done  to  make  it  as 
solid  as  possible,  and  is  supported  on  hollow  iron  girders  and  posts. 
These  structures  span  the  counter-shafting  room,  and  are  about 
seven  feet  apart,  and  rest  upon  the  foundations  already  described. 
The  posts  are  6  feet  by  i  foot  cross  section,  and  the  horizontal  gird- 
ers 5  feet  deep  by  10  inches  wide.  These  form  the  transverse  gird- 
ers and  are  all  filled  solid  with  concrete,  being  also  braced  with 
longitudinal  girders  2  feet  by  18  inches  cross  section.  Between  the 
transverse  girders  and  over  the  longitudinal  girders  were  placed 
brick  arches  8  inches  in  depth,  the  whole  upper  surface  being  then 
covered  over  with  18  inches  of  concrete,  in  which  were  embedded 
the  spiking  pieces  for  the  finished  flooring,  which  consists  of  two 
inch  planking  and  one  inch  hardwood  boarding.  So  massive  and 
solid  is  the  whole  structure  that  there  is  absolutely  no  vibration. 
The  dynamo  room  floor  measures  considerably  over  300  feet. 


WEST    END    STREET    RAILWAY.  9 1 

The  generators  are  arranged  in  four  parallel  rows  running  the 
whole  length  of  the  floor,  four  dynamos  being  driven  from  each 
engine.  These  generators  sit  right  on  the  floor,  the  adjustments  of 
the'  belt  being  made  by  the  belt  tighteners.  They  measure  9  feet 
high,  8  feet  wide,  16  feet  long,  and  weigh  each  about  35  tons. 
They  are  each  driven  by  means  of  a  30  inch  belt  from  the  counter- 
shafting  below.  Apart  from  its  electrical  properties  this  generator 
possesses  many  interesting  and  novel  mechanical  features.  Each 
generator  has  four  bearings,  and  the  pulley  has  a  self-contained  double 
jaw  clutcn,  which  adds  materially  to  the  flexibility  of  the  whole  system. 
The  armature  shaft  is  provided  with  two  bearings,  and  is  entirely 
independent  of  the  pulley  shaft,  but  extends  into  the  pulley  passing 
through  the  pulley  quill  without  touching  it,  far  enough  to  support  a 
clutch  ring,  by  which  the  power  is  communicated  to  the  armature. 
The  pulley  is  56  inches  in  diameter  and  32  inch  face,  and  is  split  on 
the  circumference  and  bolted  together,  each  half  being  supported 
on  a  separate  quill,  having  one  bearing  each.  The  outer  quill  car- 
ries the  clutch  mechanism  of  special  design  with  levers  extending 
outside  to  a  controlling  hand  wheel.  The  pulley  of  the  generator 
can  thus  be  run  independently  of  the  armature,  and  the  generator 
cannot  be  started  up,  even  though  the  engine  and  counter-shafting 
are  running,  without  throwing  in  gear  this  clutch.  By  this  means  a 
perfect  control  of  each  and  every  generator  is  attained,  and  any  gen- 
erator can  instantaneously  be  stopped  from  the  generator  floor  with- 
out waiting  for  engine  or  counter-shaft  or  generator  pulley  to  stop. 

These  generators  are  of  the  Thomson-Houston  multipolar  type,  53 
^of  which  are  of  100  horse  power,  48  of  80,  and  17  of  360  horse 
power  respectively,  furnishing  a  total  generating  capacity  of  15,260 
horse  power  at  a  very  conservative  estimate.  The  total  motor 
capacity  as  supplied  by  the  Thomson-Houston  Company  is  over 
23,000  horse  power,  and  comprises  725  motors  of  15  horse  power, 
-and  500  of  25  horse  power  each.  It  will  be  seen  by  the  above  that 
"the  power  stations  have  been  equipped  with  reference  to  all  possible 
requirements  for  years  to  come  and  also  to  meet  any  emergency  in 
the  shape  of  extra  service  that  may  be  required,  like  that  of  the 
week  of  August  13,  1890,  the  event  of  the  24th  National  Encamp- 
ment of  the  Grand  Army  of  the.  Republic  in  Boston,  when  nearly 
one  million  passengers  were  transported  by  the  West  End  Railway. 

It  would  take  a  volume  much  larsrer  than   this  to   give   an   ade- 
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qiiate  idea  of  the  development  of  electrical  science  since  its  birth 
ten  years  ago  and  the  marvellous  achievements  in  adapting  electri- 
cal energy  to  the  demands  of  modern  transit  and  the  conditions  of 
modern  cities  ;  and  as  the  credit  of  nearly  all  this  belongs  to  the 
Thomson-Houston  Electric  Company,  a  few  facts  concerning  it  will 
prove  instructive.  This  company  in  1881  was  known  as  the  Amer- 
ican Electric  Company,  and  had  a  small  plant  at  New  Britain,  Conn. 
Two  years  later  the  plant  was  moved  to  Lynn,  Mass.,  where 
enlarged  quarters  were  obtained,  but  these  in  a  short  time  proved 
inadequate  to  the  growing  demands  and  they  were  enlarged  from 
time  to  time,  until  to-day  the  area  devoted  to  floor  space  is  about 
eight  acres.  Its  capital,  which  was  originally  $50,000  has  been 
increased  to  meet  the  growth  of  business,  and  the  authorized  capital 
is  now  1*1  5,000,000,  of  which  $10,000,000  has  been  issued,  $6,000,- 
000  in  common  and  $4,000,000  in  preferred  stock.  To  the  $10,- 
500,000  paid  in  from  this  stock  a  sum  of  $6,000,000  or  $7,000,000 
has  been  added  from  the  earnings.  The  various  workshops  are  ver- 
itable hives  of  industry,  3,226  operatives  being  employed  in  the  sev- 
eral departments,  388  of  whom  are  females.  From  this  small  begin- 
ning at  New  Britain,  which  was  principally  devoted  to  electric 
lighting,  has  sprung  a  work  now  destined  to  soon  solve  the  prob- 
lem of  transportation  in  all  its  phases.  The  development  of  the 
electric  motor  to  its  present  prominence  is  indeed  the  most  remark- 
able event  in  the  world's  commerce,  but  the  Thomson-Houston  Com- 
pany have  just  taken  another  step  which,  in  its  magnitude  and 
importance,  is  past  comprehending,  for  it  will  eventuate  in  a  new 
era  for  freight  transportation  unequaled  in  the  annals  of  that  traffic. 
The  new  device  is  an  electric  locomotive,  and  a  recent  trial  devel- 
oped an  energy  far  beyond  the  calculations  of  its  inventors,  and  gave 
ample  proof  of  the  capabilities  of  the  new  power  for  this  service. 
When  this  locomotive  is  fully  developed  the  plant  of  the  Thomson- 
Houston  Company  in  the  near  future  will  be  something  positively 
colossal  in  its  proportions.  Although  but  about  five  years^have  elapsed 
since  the  electric  motor  had  a  market,  within  the  space  of  twelve 
months  just  past,  over  5,000  motors  and  dynam'os  were  shipped  from  the 
works  of  the  Company  at  Lynn.  It  is  only  about  three  years  since 
the  first  street  railway  was  equipped  with  the  Thomson-Houston 
motor  (July  4,  1888,)  and  successfully  operated.  This  was  at  Cres- 
cent Beach,  about  six  or  seven  miles  from  the  city  of  Boston.     Now 


WEST    END    STREET    RAILWAY.  93 

note  the  growth  of  this  system  and  conjecture,  if  you  can,  what  the 
future  will  be,  when,  added  to  the  street  car  service,  freight  trains 
will  be  drawn  by  electricity  and  almost  everything  operated  by 
steam  will  also  derive  its  power  from  the  same  source.  At  the  pres- 
ent time  (January,  1892,)  the  Thomson-Houston  Company  has  in 
operation  and  under  equipment  201  roads,  with  nearly  2,700  cars  and 
a  trackage  of  upward  of  2,200  miles.  Although  there  are  other  first- 
class  systems  of  electrical  transit,  the  Thomson-Houston  Company 
seems  to  have  the  greater  portion  of  the  field  to  itself,  and  with  its 
great  resources,  the  untiring  investigation  and  researches  of  its  scien- 
tific experts,  its  large  army  of  skilled  mechanics  and  its  magnificently 
equipped  plant,  the  future  of  this  great  power  is  assured  beyond  all 
possible  doubt. 

HOW    'I  HE    GREAT    MACHINERY    IS    LUBRICATED. 

All  the  machinery  in  the  station  is  lubricated  by  a  system  pecu- 
liarly adapted  to  its  great  speed,  and  so  arranged  that  streams  of  oil 
are  in  readiness  at  any  point  where  they  are  required.  The  device 
for  this  purpose  consists  of  large  receiving  tanks  located  over  the 
economizer  room,  from  which  a  series  of  supply  pipes  lead  to  the 
various  bearings  of  the  machinery,  their  elevation  forcing  the  oil  to 
all  parts  where  it  is  to  be  used.  In  the  engine  house,  at  a  very  low 
point,  are  placed  discharging  tanks,  into  which  the  oil  from  the 
machinery  after  use  is  drained,  and  from  which  it  is  pumped  back 
into  the  distributing  room,  carefully  filtered  and  used  over  again. 

THE    MAMMOTH    BELTS. 

The  belts  used  in  the  power  station  are,  as  may  well  be  imagined, 
of  mammoth  proportions,  and  the  order  for  this  part  of  the  equip- 
ment was  the  largest  ever  received  by  a  belt  manufacturer,  as  far  as 
is  known,  in  the  world.  The  large  belts  are  each  54  inches  wide 
and  about  1 50  feet  long,  there  being  two  to  each  engine,  making  a 
total  of  1,800  feet  of  54-inch  belting.  Their  approximate  breaking 
strain  is  64,800  pounds.  They  are  made  from  the  centres  of  extra 
heavy  hides  of  pure  oak-tanned  leather,  carefully  selected  and  double 
thiK)ughout.  On  the  side  next  the  pulley  it  is  made  of  two  27-inch 
widths,  and  on  the  outside  there  is  one  20-inch  width  in  the  middle  and 
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a  17-inch  width  on  each  side.  The  centres  of  five  hides  were  required" 
for  one  width  of  belt,  and  it  took  165  hides  for  each  belt,  or  1,980' 
hides  weighing  79,200  pounds  for  the  twelve  belts.  Two  belts  being 
used  on  each  pulley,  the  width  of  belt  service  on  the  pulley  is  therefore 
108  inches,  the  largest  belt  surface  ever  used  on  a  single  fly-wheel,  and 
is  wider  by  34  inches  than  any  leather  belting  known  in  this  coun- 
try. The  belts  for  the  generators,  numbering  24,  are  30  inches  in 
width,  and  are  made  of  the  same  high  quality  of  stock.  These 
consumed  625  hides,  or  27,000  pounds  of  leather,  making  a  grand 
total  for  the  six  engines  and  24  generators  of  2,600  hides,  or  104,- 
200  pounds  of  leather.  Each  pair  of  the  large  belts  will  transmit 
2,000  horse  power  at  a  speed  of  6,000  feet  per  minute.  All  the 
belts  are  endless,  made  of  the  best  stock  and  of  the  heaviest  leather,, 
and  are  cemented  only,  there  being  neither  pegs,  rivets  or  sewing. 
This  belting  was  all  made  by  Mr.  Charles  L.  Ireson  of  97  High 
street,  Boston,  who  has  the  distinction  of  having  made  the  largest 
amount  of  leather  belting  in  one  order  ever  given  out  to  a  manufact- 
urer. It  must  be  borne  in  mind  that  the  above  description  of  the 
belts  is  simply  for  such  as  have  already  been  supplied  by  Mr.  Ireson. 
When  the  plants  are  fully  equipped,  they  will  require  about  5,000 
hides,  or  200,000  pounds  of  leather,  and  a  total  length  of  4,500 
feet  of  54-inch  belting.  For  the  manufacture  of  these  immense 
belts  special  machinery  is  required,  some  of  which  is  peculiarly 
unique,  and  it  is  safe  to  say  that  no  other  establishment  in  this  part 
of  the  country  is  equipped  with  special  reference  to  producing  them,. 

A    MONUMENTAL    CHIMNEY. 

We  have  already  described  the  pile  and  concrete  foundation  of  the 
immense  smoke  stack.  Above  this  was  built  a  granite  foundation 
17  feet  in  depth,  60  feet  square  at  the  base,  tapering  to  30  feet 
square  at  the  top,  solid  throughout  with  the  exception  of  three  or 
four  coursed  at  the  top,  in  which  allowance  was  made  for  a  soot- 
chamber.  The  chimney  is  28  feet  square  at  the  base,  extending  to 
a  height  of  about  30  feet,  the  level  of  top  of  boiler  house,  from 
which  point  it  is  circular  in  section,  26  feet  in  diameter,  tapering  to 
17  feet  near  the  top,  where  it  bulges  out  in  a  neat  design  to  22  feet 
in  diameter  at  the  extreme  top.  Its  altitude  is  252  feet,  or  some  ^Q 
feet   higher  than   Bunker  Hill  monument.     The  flue  is    13  feet   8 


WEST    END    STREET    RAILWAY.  95 

inches  in  diameter,  and  is  parallel  all  the  way  up  extending  to  with- 
in a  few  feet  of  the  top.  The  chimney  consists  of  an  outer  shell 
32  inches  thick  at  the  bottom,  tapering  to  i6  inches  at  the  head, 
and  has  12  internal  buttresses  extending  the  whole  length,  but  not 
touching  the  inside  core  or  shell,  which  is  left  free  to  expand  by  the 
heat  of  the  gases.  The  inside  shell  is  21  inches  thick  at  the  base 
and  tapers  to  8  inches  at  the  top.  The  top  of  the  chimney  is  pro- 
vided with  a  finely  designed  cap  of  cast  iron,  made  in  24  sections, 
and  weighing  nearly  four  and  a  half  tons.  To  this  cap  is  attached 
a  series  l^f  lightning  rods.  Inside  of  the  chimney  and  near  the  top 
is  a  means  of  taking  the  temperature  of  the  escaping  gases.  This 
consists  of  an  iron  bracket  and  pulley  with  a  wire  rope,  by  means 
of  which  a  thermometer  can  by  raised  to  the  top  and  the  heat  regis- 
tered. This  immense  stack,  as  well  as  all  the  brick  and  other  mason 
work,  was  constructed  by  Messrs.  Whidden  &  Co.  of  loi  Milk 
street,  Boston,  the  bricks  being  furnished  by  the  Bay  State  Brick 
Company,  whose  works  are  described  under  the  division  of  this 
work  headed  "supplies."  In  the  erection  of  the  chimney  no  out- 
side staging  was  used,  the  entire  work  being  performed  from  the 
inside  by  means  of  an  elevator. 

THE    MACHINE    SHOP. 

Connected  with  this  great  plant  of  course  is  a  well  equipped  ma- 
chine shop,  located  in  the  building  on  Albany  street  formerly  occu- 
pied by  the  Hinckley  Locomotive  Works,  the  front  portion  of  which 
is  reserved  for  offices.  Here  all  work  of  equipping  the  electric  cars 
is  performed,  as  well  as  all  repairs,  etc. 

THE  ALLSTON  POWER  HOUSE. 

The  first  power  house  erected  by  the  West  End  Railway  Company 
was  at  Allston,  about  six  miles  from  Boston.  This  will  be  continued 
in  service,  and  is  equipped  so  as  to  afford  about  1,200  horse  power. 
The  engines  are  of  the  Armington  &  Sims  pattern,  the  generators 
being  of  both  Thomson-Houston  and  Edison  makes. 

THE  CAMBRIDGE  POWER  HOUSE. 

In  addition  to  the  above  sources  of  power,  the  West  End  Railway 
Company  is  erecting  a  large  station  at  East  Cambridge,  the  con- 
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struction  and  equipment  of  which  will  be  similar  to  the  Central 
Power  Station  when  completed,  although  not  so  elaborate  in  details. 
This  will  provide  9,000  horse  power,  making  a  total  of  nearly  36,000 
for  the  electric  system. 


SOURCES  OF  SUPPLY. 

Corporations,  Firms,  and  Business  Houses,  which  Contrib- 
uted TO  THE  Magnificent  Equipment  of  the  Great 
Power  Station  —  Representative  Concerns  in  other 
Supplies  for  Street  Railways,  etc.,  etc. 

r^F  course  in  the  erection  of  all  great  plants  supplies  must  be 
drawn  from  sources  which  admit  of  no  delay  in  the  work,  and 
which,  as  in  the  present  instance,  can  be  relied  upon  to  meet  the  re- 
quirements of  the  most  advanced  and  progressive  ideas  in  mechanical 
construction.  For  this  reason  those  who  have  in  any  way  contrib- 
uted to  the  successful  results  attained  in  the  erection  of  the  electri- 
cal plant  of  the  West  End  Company  are  deserving  of  mention  as 
among  the  representative  concerns  of  the  country  whose  facilities 
enable  them  to  fill  orders  of  the  most  gigantic  proportions,  and  in 
a  manner  satisfactory  to  the  scientific  demands  of  modern  engineers. 
It  is  therefore  of  special  interest  to  all  concerned  in  the  erection  of 
great  plants  of  any  description  to  learn  of  such  establishments  as 
are  specially  equipped  for  the  work,  and  the  following  houses  are 
representative  ones  in  the  matter  of  such  supplies.  Reference  may 
also  be  had  to  the  advertising  pages  of  this  work  for  such  as  are  not 
mentioned  in  this  connection. 

WAGON    WHEELS. ARCHIBALD    WHEEL    CO.,   LAWRENCE,  MASS. 

The  West  End  Railway  Company  use  a  large  number  of  carts, 
wagons,  etc.,  in  their  business,  and  the  wheels  for  these  vehicles 
are  all  of  the  celebrated  iron  hub  pattern  made  by  the  Archibald 
Wheel  Company  of  Lawrence,  Mass.  For  hard  service  these  are 
unquestionably  the  best  that  can  be  produced,  being  particularly 
adapted  for  express  and  other  heavy  teaming,  trucks,  carts,  hose 
wagons,  portable  and  steam  fire  engines,  and  are  the  leading  wheels 
used  for  these  purposes  throughout  the  country. 
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STREET  RAILWAY  CARS J.  M.  JONES'  SONS,  WEST  TROY,  N.  Y. 

Boston  has  always  maintained  a  high  standard  in  the  matter  of 
street  railway  equipment,  and  no  little  credit  for  this  is  due  to  the 
fact  thai  nearly  all  of  its  cars  have  come  from  the  establishment  of 
J.  M.  Jones'  Sons,  West  Troy,  N.  Y.,  a  house  established  over 
half  a  century  ago,  and  which  unquestionably  has  as  wide  a  range  of 
patrons  as  any  similar  concern  in  the  world.  Its  cars  are  to  be 
seen  on  nearly  every  line  of  railway  in  this  country  and  South 
America,  while  across  the  water  the  tourist  meets  them  in  cities 
of  the  German  Empire,  in  France,  England,  the  West  Indies, 
Australia  and  at  far  off  Bombay,  India.  The  Messrs.  Jones  sup- 
plied the  cars  for  nearly  all  street  railways  entering  Boston,  pre- 
vious to  and  up  to  the  time  of  consolidation,  and  since  that  period 
have  furnished  the  West  End  Street  Railway  with  a  majority  of  its 
cars.  This  firm  also  built  the  first  equipment  of  cars  for  the  High- 
land Street  Railway  of  Boston,  some  twenty  years  since,  and  they 
were  models  of  excellence  in  both  design  and  finish,  even  for  that 
early  date.  At  the  present  time  they  are  engaged  upon  a  large  order 
for  the  electrical  equipment  of  the  West  End  Company. 

OILS VACUUM    OIL    CO.,     ROCHESTER,     N.    Y.       E.    A.    RECORD,      MAN- 
AGER     OF      THE      ELECTRICAL    DEPARTMENT     45     PURCHASE 
STREET,    BOSTON. 

The  advent  of  electricity  as  a  motive  power  and  for  purposes  of 
illumination  naturally  worked  a  revolution  whose  effects  were  such  as 
to  reach  nearly  every  branch  of  industry  and  to  call  for  a  radical  change 
in  methods  and  materials  employed.  Ordinary  machine  oils  were 
found  wholly  inadequate  to  meet  the  changed  condition  of  things, 
and  a  lubricant  adapted  to  the  swift  running  machinery  required  for 
generating  the  subtle  fluid  at  once  sprung  into  demand.  The  first 
to  meet  this  requirement  successfully  was  the  Vacuum  Oil  Com- 
pany of  Rochester,  N.  Y.,  whose  New  England  branch  is  located  at 
45  Purchase  street,  Boston,  and  the  electrical  department  is  under 
the  management  of  Mr.  E.  A.  Record,  a  gentleman  of  extended  ac- 
quaintance among  prominent  electrical  people.  This  company  con- 
ducted many  careful  experiments  before  offering  to  electrical  men 
oils  for  their  use,  but  when  they  did  so  their  products  not  only  were 
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found  adapted  to  the  new  era  of  locomotion,  but  gained  for  the  house 
a  prominence  which  has  placed  themin  the  front  rank  as  manufact- 
urers of  electrical  lubricants,  and  their  goods  are  known  and  used  in 
all  parts  of  the  world  where  electrical  machinery  is  employed.  To 
supply  the  great  and  increasing  demand  for  their  oils,  the  company 
have  established  branches  in  nearly  all  of  the  principal  cities  of  the 
United  States,  with  convenient  points  for  distribution  in  Canada^ 
England  and  other  parts  of  Europe,  India,  etc.  A  special  study  is 
made  of  the  fitting  of  lubricants  to  all  classes  of  machinery  so  as  to 
develop  the  best  results  at  the  least  expense  of  power.  It  is  not 
often  realized  how  much  power  may  be  saved  or  wasted  through  the 
lubricants  used.  The  proper  oil  is  the  one  which  saves  the  most 
power,  and  this  is  the  one  to  use,  irrespective  of  cost. 

The  Vacuum  Oil  Company  publish  a  series  of  carefully  prepared 
pamphlets  covering  different  phases  of  the  broad  subject  of  lubrication, 
which  they  distribute  free  to  any  interested  enough  to  ask  for  them, 
and  the  fact  that  these  books  have  all  run  through  several  large 
editions  shows  that  they  are  very  well  received  by  the  machinery- 
using  public. 

Users  of  the  Vacuum  Oil  Company's  goods  give  a  strong  endorse- 
ment of  their  high  quality,  and  particularly  of  their  uniformity,  some- 
thing which  is  necessarily  one  of  the  most  important  requirements 
in  lubricants  for  electrical  work. 

LINE    EQUIPMENT, WALWORTH    MANUFACTURING    CO.,   BOSTON. 

In  the  electrical  equipment  of  the  various  lines  the  poles  are  of 
the  Walworth  type,  manufactured  by  the  Walworth  Manufacturing 
Company  of  Boston,  whose  extensive  plant  is  located  at  City  Point, 
South  Boston.  These  poles  have  been  adopted  by  all  the  leading 
electric  railway  and  illuminating  companies  of  the  country,  and  have 
the  unqualified  indorsement  of  the  Thomson-Houston  Electric  Com- 
pany, the  Sprague  Electric  Railway  Company,  and  many  other  high 
authorities  in  the  electrical  power  world. 

CASTINGS    AND    FITTINGS. THE    MECHANICS'    IRON    FOUNDRY  CO., 

BOSTON. 

Elsewhere  we  give  a  fine  illustration  of  the  plant  of  the  Mechanics* 
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Iron  Foundry  Company  of  Boston.  The  works,  which  are  located  at 
the  corner  of  Kemble  and  Gerard  streets,  cover  an  area  of  two  and  a 
half  acres  and  consist  of  several  buildings  devoted  to  iron  founding 
and  allied  work,  pattern  shops,  moulding  rooms,  large  floorage  space 
for  storage  of  sand,  iron,  lumber,  etc.  The  capacity  of  the  works 
is  from  26  to  30  tons  per  day  of  castings,  with  an  average  output  of 
23  tons  for  nearly  every  working  day.  The  work  performed  is  of 
every  kind  imaginable,  from  heavy  to  light  castings,  and  the  most 
reliable  as  to  quality  and  workmanship,  a  fact  well  attested  by  the 
patronage  of  the  West  End  Company.  Our  illustration  shows  the 
property  of  the  company,  two  large  buildings,  124x60  feet  and  124x88 
feet  respectively,  located  directly  across  the  street  from  the  office  ;  also 
a  new  pattern  shop  85x60  teet,  fronting  on  Gerard  street.  Nothing 
but  the  celebrated  Bannister  rocking  grate  for  furnaces  is  carried  in 
stock,  the  house  devoting  itself  entirely  to  order  work,  for  which  it  is 
especially  equipped. 

THE    G.    W.     &    F.    .SMITH    IRON    CO. 

This  company,  whose  works  adjoin  the  above  described  plant,  are 
large  producers  of  building  iron,  such  as  store  fronts,  girders,  etc. 
It  was  formerly  located  on  Federal  street,  but  increasing  business 
made  larger  quarters  imperative,  and  in  their  present  location  they 
have  amply  provided  for  this.  In  the  erection  of  the  great  central 
power  station  of  the  West  End  Railway  Company,  this  establishment 
was  drawn  upon  largely  for  supplies  and  material  in  its  particular 
line,  and  it  is  needless  to  say  that  it  was  equal  to  all  requirements  in 
both  the  quality  of  its  work  and  promptness  in  the  filling  of  all 
orders. 

FLY    WHEELS,    BELT  TIGHTENERS,    ETC. SOUTH  BOSTON    IRON  WORKS. 

In  the  equipment  of  the  power  plant  the  South  Boston  Iron 
Works  has  played  an  important  part.  This  company  has  built  and 
delivered  to  the  power  stations,  fabricating  this  work  for  The  Edward 
P.  Allis  Company,  the  following  material,  viz  :  5  28-foot  by  lo-foot  fly- 
wheels ;  45  sole  plates ;  45  floor  stands  ;  34  belt  cradles  ;  30  8-foot 
by  32-foot  jack  pulleys;  i  8-foot  by  5-foot  pulley;  3  8-foot  by  10- 
foot  pulleys;   8   1000    horse    power  engine  belt   tighteners;  i    500 
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horse  power  engine  belt  tightener ;  34  dynamo  belt  tighteners ; 
8  1000  horse  power  tack  shaft  gun  iron  sleeves  ;  i  500  horsepower 
do.;  36  9-foot  ball  and  socket  boxes;  18  14-foot  balls  and  socket 
boxes,  and  pillow  blocks  and  bearing. 

The  total  weight  of  the  material  supplied  by  the  South  Boston 
Iron  Works  exceeded  one  tlionsand  tTvo  hundred  tons. 

INSULATING    COVERINGS  S.   C.   NIGHTINGALE     &    CHILDS,     1 34    PEARL 

STREET,    BOSTON. 

The  insulating  covering  used  to  prevent  the  loss  of  heat  by  radia- 
tion from  the  engine  cylinders,  heaters  and  connections,  also  the  direct 
and  exhaust  steam  pipes,  hot  water  pipes,  etc.,  for  the  several  power 
stations  of  the  West  End  Street  Railway  Company  were  furnished  by 
Messrs.  S.  C.  Nightingale  &  Childs,  134  Pearl  street,  Boston,  and  are 
the  celebrated  "  Magnesia "  non-heat  conducting  coverings.  This 
firm  has  meet  with  signal  success  in  placing  this  article  in  the  New 
England  States  and  Canada,  250,000  feet  and  upward  having  been 
applied  to  steam  surfaces  in  New  England  alone  during  the  past 
year.  So  valuable  and  durable  is  this  covering  found  to  be  in  prac- 
tical use  that  the  foremost  engine  builders,  mill  engineers  and 
architects  prefer  it  to  any  other  known  material  for  this  jourpose.  By 
its  use  the  possible  loss  by  radiation  of  heat  and  condensation  of 
steam  is  reduced  to  the  minimum,  and  its  remarkable  efficiency  saves 
the  cost  of  application  many  times  a  year. 

From  the  nature  of  the  material  and  the  process  of  manufacture  it 
is  entirely  unaffected  by  heat,  however  long  exposed  to  its  influence, 
hence  it  retains  its  powerful  insulating  quality  and  structural  form 
indefinitely. 

VALVES CHAPMAN    VALVE    MANUFACTURING    CO.,    BOSTON    MASS. 

As  is  well  known  among  steam  engineers,  the  tendency  of  to-day 
among  the  best  and  most  expert  engineers  is  to  carry  steam  at  high 
pressure  and  the  compounding  of  engines,  as  a  matter  of  economy  ; 
but  in  order  to  do  this  with  safety  and  economy,  it  has  been  de- 
veloped that  all  that  pertains  to  this  service  requires  extra  strength 
and  reliability,  meeting  as  it  does  extraordinary  expansions  and  con- 
tractions and  all  that  is  incident  to  this  extremely  hard  service.     In 
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view  of  this,  efforts  have  been  made  to  secure  a  steam  valve  that 
should  not  only  be  strong  enough  to  be  safe,  but  one  that  could  be 
manipulated  easily  under  heavy  pressures  and  shut  tight  when  re- 
quired. To  meet  this  pressing  want  the  Chapman  Valve  Manufact- 
uring Company  have  recently  patented  and  put  upon  the  market  a 
straightway  valve  with  a  removable  and  adjustable  seat  of  bronze, 
with  extra  heavy  shell  to  withstand  the  expansion  and  contraction, 
with  either  gun  metal  or  steel  spindle,  all  of  which  is  constructed 
with  care  and  with  a  view  to  meet  this  hard  service.  The  construc- 
tion of  these  valves  comprises  the  following  cardinal  features  :  A 
plug  or  gate  in  one  piece,  guided  closely  in  body  of  shell  by  means 
of  the  ribs  or  splines  and  taking  all  strain  upon  the  splines  instead 
of  coming  in  contact  with  the  faces  of  the  seats  until  the  plug  is 
seated,  thereby  insuring  a  true  and  easy  vertical  movement  of  plug 
as  against  any  other  form  of  plug.  The  seats  are  made  from  hard 
gun  metal  bronze  for  steam,  or  from  any  other  metal  for  gas,  acids, 
etc.  These  seats  are  pressed  into  their  proper  position  in  the  body  of 
shell  and  are  held  to  their  exact  line  by  means  of  the  screw  gland 
inserted  through  the  pijae  ends,  which  can  be  worked  forward  and 
back  by  means  of  spanner  coming  in  contact  with  the  splines  in  the 
inside  of  screw  gland.  These  seats  are  interchangeable  and  remov- 
able. By  means  of  taking  off  the  cap  and  removing  the  plug,  the 
seats  may  be  forced  towards  the  inside  of  valve  by  means  of  the 
screw  gland  until  they  are  released  and  another  can  be  inserted,  and 
is  the  only  valve  built  with  metal  seats  that  are  strictly  removable. 
These  valves,  although  but  recently  patented  and  put  upon  the  mar- 
ket, have  the  complete  endorsement  of  the  best  steam  engineers  of 
the  country,  and  are  being  put  into  the  best  plants  now  being  con- 
structed for  electrical  and  other  purposes,  where  heavy  pressures  are 
carried. 

ELECTRIC     TRUCK  TRIPP     MANUFACTURING     CO.,    1 80     SUMMER 

STREET,     BOSTON, 

In  the  accompanying  engraving,  we  illustrate  an  entirely  new  and 
improved  form  of  truck  recently  patented  and  placed  on  the  market 
by  the  Tripp  Manufacturing  Company,  Boston,  Mass.  It  is  known 
as  Tripp  loose  wheel  electric  truck  No.  ii.  This  truck  is  note- 
worthy in  its  construction  for  many  novel  features.     The  wheels,  26 
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inches  in  diameter,  are  loose  upon  the  axle,  and  are  fitted  inside  the 
hub  with  the  well-known  Tripp  roller  bearing,  carried  on  a  4  1-2  inch 
journal.  Upon  the  inside  plate  of  each  wheel  is  bolted  a  20  inch 
gear,  which  fits  into  a  pinion  8  inches  in  diameter,  keyed  on  to  each 
end  of  the  armature  shaft,  thus  applying  power  to  four  different 
points,  and  giving  traction  upon  all  the  wheels.  The  entire  weight 
of  the  motor  is  supported  by  two  rigid  axles,  overcoming  the  necessary 
friction  caused  by  the  motor  bearing  upon  a  revolving  axle.  The 
truck  is  interchangeable  ;  it  will  swivel  under  either  an  open  or 
closed  car,  and  will  take  any  radius  curve  without  interfering  with 
the  car  sills  or  running  board.  The  above  mentioned  advantages,  in 
connection  with  the  fact  that  this  truck  requires  only  a  portion  of 
the  power  needed  to  drive  the  ordinary  truck,  makes  it  most 
complete,  and  its  manufacturers  confidently  predict  its  success. 
The  West  End  Company  have  tested  this  truck  and  found  it  to 
meet  all  requirements. 

INSULATED      FEEDER-WIRES SIMPLEX    ELECTRICAL      CO.,    620 

ATLANTIC    AVE.,     BOSTON. 

Of  the  many  miles  of  insulated  feeder-wires  which  the  West  End 
Street  Railway  has  necessarily  used  for  the  proper  distribution  of 
its  current,  the  larger  part  has  been  furnished  by  the  Simplex  Elec- 
trical Company  of  Boston,  and  the  marked  efificiency  of  this  company's 
superior  grade  of  insulation  has  undoubtedly  resulted  in  reducing 
the  loss  of  power  to  a  minimum  throughout  the  immense  area  over 
which  it  has  been  necessary  to  maintain  an  equal  pressure.  So 
great  have  been  the  calls  on  the  Simplex  Company  for  insulated 
railway  feeders  and  conductors  for  electric  light  and  power  plants 
by  companies  desiring  safe  and  efficient  insulation,  that  it  has  been 
necessary  several  times  during  the  past  few  years  to  increase  the 
capacity  of  their  factory.  It  has  been  the  policy  of  the  Simplex 
Electrical  Company  to  not  only  maintain,  but  as  far  as  possible 
improve,  the  quality  of  their  insulation,  and  the  wisdom  of  their 
course  has  been  made  apparent  by  an  increase  of  orders  frpm  all 
parts  of  the  world  and  by  the  fact  that  because  of  their  excellence 
the  "Simplex"  wires  have  become  the  standard. 
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CAR  WHEELS A. WHITNEY     &     SON,     PHILADELPHIA,     PA.;      DORNER 

&    BUTTON,   CLEVELAND,   O.,  AND  AMERICAN  STEEL   WHEEL    CO. 
OF  NEW    YORK. 

The  mo.st  important  part  of  a  car  naturally  requires  to  be  con- 
structed with  reference  to  durability  without  unduly  burdening  the 
trucks  with  weight,  a  result  which  but  few  manufacturers  seem  to 
have  reached  in  their  construction.  For  this  reason  the  number 
engaged  in  making  car  wheels  in  this  country  is  limited  almost,  we 
might  say,  to  the  three  firms  mentioned  above  —  Messrs.  A.  Whit- 
ney &  Sons  of  Philadelphia,  Pa.,  and  Messrs.  Dorner  &  Button  of 
Cleveland,  Ohio,  and  the  American  Steel  Wheel  Company  of  New 
York  city.  The  West  End  Railway  Company  obtains  its  supplies 
of  car  wheels  from  these  manufacturers,  and  no  better  test  of  their 
qualities  could  be  made  than  the  constant  service  exacted  by  this 
great  corporation. 

FRICTION    CLUTCHES,    SHAFTING,    ETC. THE    FALLS    RIVET     & 

MACHINE    CO.,    CUYAHOGA    FALLS,    O. 

This  company,  which  has  a  finely  equipped  plant  at  Cuyahoga 
Falls,  Ohio,  are  especially  interested  in  the  manufacture  of  power 
transmitting  machinery  for  electric  railways,  power  stations  and 
electric  light  plants  of  all  kinds.  They  make  a  superior  friction 
clutch  and  the  highest  quality  of  shafting  for  electrical  or  any  other 
service  required,  and  their  facilities  are  such  that  the  largest  orders 
or  any  special  contract  work  can  be  filled  i^romptly. 

STEAM    ENGINES.  m'iNTOSH,    SEYMOUR     &    CO.,    AUBURN,    N.    Y. 

The  Mcintosh  &  Seymour  engines  in  the  Central  Power  Station 
were  built  by  the  above  company,  and  are  pronounced  by  mechani- 
cal engineers  models  of  their  class.  This  company  make  a  spe- 
cialty of  compound  engines  for  electrical  service,  and  the  large 
number  of  plants  they  are  daily  equipping  with  their  engines  is  the 
best  possible  evidence  of  the  high  esteem  in  which  they  are  held 
by  electrical  engineers.  They  have  a  large  plant  at  Auburn,  N.  Y.; 
and  being  on  the  line  of  the  New  York  Central  Railroad  they  are 
in  quick  communication  with  all  parts  of  the  United  States  and  the 
Provinces. 
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ELECTRIC     CARS,    MOTORS,     ETC  —  NEW     YORK     EQUIPMENT     CO.,      I  5 

WALL    ST.,   N.   Y. 

The  demand  for  electrical  supplies  has  already  developed  impor- 
tant bases  for  furnishing  such  equipments,  the  largest  and  most 
complete  of  which  is  the  New  York  Equipment  Company  of  15 
Wall  street,  that  city.  This  company  buy,  sell  or  exchange  electric 
cars,  motors,  generators,  and  everything  else  required  for  power  or 
electric  light  plants.  These  articles  can  always  be  had,  new  or 
second-hajid,  at  the  lowest  prices  for  cash,  instalments,  or  on  the 
car  trust  plan.  Parties  about  to  instal  plants  should  place  them- 
selves in  communication  with  this  house. 

OKONITE    WIRES    AND    CAI5LES PETTINGELL    ANDREWS  CO.,     I92-202 

SUMMER    ST.,    BOSTON. 

The  Pettingell  Andrews  Co.  are  large  dealers  in  electrical 
supplies  for  power  stations  and  light  plants  and  contributed  largely 
to  the  successful  inauguration  of  the  electric  system  of  the  West 
End  Street  Railway.  They  are  sole  New  England  agents  for  the 
celebrated  "  Okonite "  wires  and  cables  in  use  by  this  company, 
and  promptly  supply  everything  required  in  electrical  equipment  at 
the  most  reasonable  cost. 

RAILROAD     BRUSHES     AND     DUSTERS A.     &      E.     BURTON     &     CO.,      21 

EXCHANGE  ST.,    BOSTON. 

Messrs.  A.  &  E.  Burton  &  Co.  are  very  extensive  importers  as- 
well  as  manufacturers  of  brushes  and  feather  dusters  particularly  fit- 
ted for  cleaning  car  upholstery  and  other  work  of  this  character, 
and  supply  these  goods  to  nearly  all  the  leading  lines  of  railroads,, 
steamboats,  as  well  as  hotels,  etc.,  throughout  the  Eastern  States^ 
the  West  End  Railway  being  among  their  numerous  patrons  for 
these  supplies. 

VARNISHES  JOHN  BABCOCK  &  CO.,  BOSTON. 

No  vehicle  taxes  the  wearing  qualities  of  varnish  like  that  of  a 
Street  car,  consequently  when  such  an  article  is  adopted  by  a  com- 
pany it  is  about  as  good  a  certificate  of  excellence  as  can  be  ob- 
tained.    The  cars  of  a  street  railway  are  constantly  exposed  to  the 
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influences  of  the  weather  and  subjected  to  the  severest  usage  in  the 
'Crowded  streets  of  a  city  like  Boston,  which  makes  it  a  matter  of 
importance  to  use  a  reliable  article.  The  varnish  used  by  the  West 
End  Railway  Company  on  its  cars,  both  for  interior  and  exterior 
work,  is  from  the  well-known  manufactory  of  Messrs.  John  Babcock 
&  Co.,  104  Water  street,  Boston,  a  house  which  has  been  in  exis- 
tence since  the  year  1832,  and  whose  specialities  are  standard  coach 
and  car  varnishes. 

BRICKS BAY    STATE    BRICK    COMPANY,    NO.     5    PEMBERTON      SQUARE, 

BOSTON. 

As  stated  in  our  description  of  the  great  chimney  of  the  Central 
Power  Station,  the  bricks  in  this  structure  as  well  as  those  used  in 
the  new  buildings  erected  by  the  West  End  Company,  were  fur- 
nished by  the  Bay  State  Brick  Company,  whose  works  are  located 
at  North  Cambridge  and  Glcnwood  Station  respectively.  This  com- 
pany make  the  ordinary  building  bricks,  and  are  the  sole  dependence 
in  this  section  of  all  contractors  and  builders  who  require  the  execu- 
tion of  large  orders  quickly  and  with  superior  brick.  The  two 
plants  of  the  company  are  capable  of  producing  50,000,000  bricks  a 
year ;  but  this  output,  great  as  it  is,  has  been  found  inadequate  to 
meet  the  growing  demands  and  the  capacity  of  the  works  is  now 
being  increased  to  60,000,000  a  year.  So  complete  are  their  facilities 
for  the  filling  of  large  orders  that  a  quarter  of  a  million  bricks  or 
more  can  be  delivered  in  a  day  if  required.  The  products  of  the 
Bay  State  Brick  Company  are  noted  for  the  uniform  excellence  of 
quality  and  their  adaptability  to  the  construction  of  all  buildings 
where  strength  of  material  is  of  paramount  importance.  Tests 
made  by  impartial  persons  within  the  last  two  years  show  that 
the  Bay  State  Brick  Company's  bricks  withstand  a  crushing  pres- 
sure twice  as  great  as  any  other  bricks  coming  into  the  Boston 
market.  Mr.  H.  P.  Mallory  is  treasurer  of  the  company,  whose 
ofiQce  is  at  No.  5  Pemberton  square,  Boston,  opposite  the  new  Court 
House. 

NEWBURYPORT  CAR  MANUFACTURING  CO.,  NEWBURYPORT,  MASS. 

An  institution  fast  gaining  a  national  reputation  for  the  excellence 
of  its  vehicles  is  the  Newburyport  Car  Manufacturing  Co.,  located. 
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as  its  name  indicates,  in  the  thriving  city  of  Newburyport,  Mass. 
Many  of  its  cars  are  in  use  on  the  West  End  Street  Railway  as  well 
as  on  lines  in  nearly  all  cities  of  the  Union,  and  they  are  fine  exam- 
ples of  this  class  of  vehicles,  possessing  all  the  points  of  excellence 
which  unlimited  resources  in  the  shape  of  material,  good  workman- 
:ship  and  skill  in  designing  can  produce.  The  company  manufac- 
tures all  kinds  of  street  cars  for  either  electric  or  horse  power,  and 
is  prepared  to  execute  orders  on  the  most  favorable  terms  and  in 
any  quantity  desired.  The  shipping  facilities  are  as  good  as 
though  located  in  the  city  of  Boston. 

GLASS R.  SHERBURNE,  20  CANAL  STREET,  BOSTON. 

The  matter  of  glass  is  a  large  item  in  the  expense  account  of  the 
West  End  Street  Railway  Company  each  year,  both  for  the  repairs 
of  its  cars  and  the  great  amount  required  for  new  structures,  etc. 
This  is  supplied  by  Mr.  R.  Sherburne,  20  Canal  street,  Boston,  who 
is  the  largest  dealer  in  imported  plate  and  American  window  glass  in 
the  New  England  States.  A  large  proportion  of  the  plate  glass  in 
Boston's  fine  store  fronts  is  also  from  this  house. 

BUTTONS  FOR  UNIFORMS  D.  EVANS  &  CO.,  ATTLEBORO  FALLS, 

MASS. 

The  buttons  for  the  uniforms  of  conductors  and  drivers  on  the 
West  End  Railway  were  made  by  Messrs.  D.  Evans.  &  Co.  of 
Attleboro  Falls,  Mass.  This  firm  do  an  extensive  business  in  this 
line,  being  the  largest  manufacturers  of  fine  gilt  and  silver  plated 
buttons  for  corporations,  army,  navy,  police,  livery,  clubs,  steam- 
boats and  railroads  in  this  country.  They  make  any  design,  either 
plain  or  fancy,  to  order,  and  have  special  facilities  for  the  execution 
of  such  work. 

LUMBER W.   H.   LEATHERBEE  &    SON,     520    ALBANY     STREET,    BOSTON. 

The  house  of  W.  H.  Leatherbee  &  Son  was  originally  established 
in  1830  by  Aaron  Guild,  who  was  succeeded  in  1850  by  Clark  & 
Leatherbee.  In  1875  they  were  succeeded  by  the  present  firm, 
consistinGf  of  William   H.  and  Charles  W.    Leatharbae.      Since  the 
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organization  of  tlie  present  firm,  the  operations  of  the  house  have 
been  greatly  enlarged,  until  to-day  this  is  one  of  the  largest  firms  in 
New  England  in  the  lumber  business.  Three  years  ago  the  firm 
purchased  the  wharf  at  520  Albany  street,  containing  about  two  acres 
of  land,  which  furnishes  excellent  facilities  for  their  business.  It 
also  has  at  the  corner  of  Albany  and  East  Dedham  streets,  a 
planing  mill  and  dry  kilns,  under  the  management  of  the  experienced 
mill  man,  Mr.  George  W.  Young.  During  the  past  lew  years  the 
trade  in  floor  boards  has  so  increased,  that  this  East  Dedham  street 
plant  is  now  entirely  devoted  to  kiln  drying  and  manufacturing  lum- 
ber of  various  kinds  into  floor  boards.  And,  as  it  also  has,  art  the 
same  j^lace  a  large  store  room  for  protecting  kiln  dried  lumber,  it  is 
not  exposed  to  moisture  after  leaving  the  kilns,  and  the  firm  is  thus 
enabled  to  guarantee  the  floor  boards  as  thoroughly  dry.  That  the 
customers  appreciate  this  fact  will  be  seen  by  the  business  in  the 
past  year:  Sales  of  rift  yellow  pine  flooring,  1,200,000  feet  ;  spruce,, 
1,700,000  feet;  quartered  oak  and  hard  wood,  500,000  feet ;  besides 
1,300,000  feet  of  kiln  dried  hard  woods  and  pine  which  were  sold  in 
the  rough.  This  firm  has  also  a  branch  at  Waltham  in  con- 
nection with  the  Boston  house,  and  are  able  to  supply  customers  at 
the  lowest  market  prices.  With  the  exception  of  these  retail  yards 
in  Boston  and  Waltham,  the  firm  does  a  strictly  wholesale  business, 
and  makes  a  speciality  of  spruce,  pine,  hard  woods,  quartered  oak,, 
whitewood.  North  Carolina  pine  and  all  lumber  used  for  railroad 
supplies. 

WATER  PIPE MC   NEAL  PIPE    AND    FOUNDRY    CO.,    BUKLINGTON,   N.   J,. 

In  the  equipment  of  the  great  Central  Power  Station,  described 
elsewhere  in  this  work,  the  item  of  water  pipes  alone  represents  in 
money  value  a  comfortable  fortune,  as  the  pipes  are  of  large  diam- 
eter and  therefore  required  to  be  of  exceptionally  good  material  and 
sound  in  the  matter  of  workmanship.  The  contract  for  supplying 
the  large  circulating  water  pipes  was  executed  by  the  McNeal  Pipe 
and  Foundry  Company  of  Burlington,  N.  J.,  an  establishment  which 
makes  a  specialty  of  this  class  of  iron  work  and  which  has  a  wide 
reputation  for  the  excellent  character  of  its  products. 
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XAMPS ALEXANDER,  BARNEY   &    CHAPIN,    20    CORTLANDT    STREET, 

NEW  YORK. 

Messrs.  Alexander,  Barney  &  Chapin  are  manufacturers  of  the 
well-known  "A.  B.  C."  Lamps,  which  are  made  with  especial  refer- 
ence to  car  service,  and  have  been  adopted  by  the  West  End  Street 
Railway  Company.  These  are  the  only  lamps  made  which  will  sus- 
tain the  vibration  incidental  to  car  use  and  the  strain  produced  by 
burning  in  an  inclined  position.     These  are  the  standard  car  lamps. 

PATENT    CORRUGATED    EXPANSION    JOINTS  WAINWRIGHT     MFG.    CO., 

BOSTON. 

The  duplicate  system  of  piping  in  the  Central  Power  Station,  to 
be  used  in  cases  of  emergency  as  a  fire  exhaust  for  the  engines,  is 
fitted  with  Wain  Wright  patent  corrugated  expansion  joint,  made  by 
the  Wainwright  Manufacturing  Company  of -No.  8  Oliver  street, 
Boston.  This  company  also  makes  the  improved  corrugated  water 
tube  feed  water  heater,  corrugated  pipes  and  other  accessories  for 
steam  plants. 

CAR    TRUCKS BEMIS    CAR    BOX    CO.,    SPRINGFIELD,    MASS. 

Many  of  the  trucks  for  the  new  electric  cars  are  built  by  the  Bemis 
Car  Box  Company  of  Springfield,  Mass.,  and  are  the  design  of  Mr. 
Louis  Pfingst,  master  mechanic  of  the  West  End  Street  Railway. 
These  are  of  the  most- recent  type,  and  our  illustration  of  both  car 
and  truck  gives  a  good  idea  of  their  appearance  on  the  street. 

INSULATORS  A.     &    J.   M.   ANDERSON,   21     HAMILTON  STREET,  BOSTON. 

In  the  line  equipment  of  the  West  End  Railway  the  "  Aetna " 
insulators,  manufactured  by  A.  and  J.  M.  Anderson,  21  Hamilton 
street,  Boston,  are  used  and  have  given  the  best  of  satisfaction. 
The  Messrs.  Anderson  also  manufacture  switches  and  switch 
boards  to  order,  and  do  a  general  business  in  electrical  supplies. 
The  Engineering  Equipment  Company  of  New  York  are  agents  for 
their  goods. 
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BRUSHES  MESSRS.  JORDAN     &    CHRISTIE,    25    CHARLESTOWN    STREET,. 

BOSTON. 

The  above  named  firm  are  manufacturers  of  brushes  of  all  kinds, 
and  of  the  most  reliable  character  as  to  material  and  workmanship. 
For  this  reason  they  have  a  large  patronage  from  the  West  End 
Company  for  such  articles  of  this  kind  as  are  used  in  the  various 
departments.  A  speciality  is  made  of  brushes  particularly  adapted 
for  use  in  cars  and  steamboats,  for  which  they  have  a  large  demand, 
from  all  parts  of  the  country  and  the  Provinces. 

STOVES  BOSTON     FURNACE    COMPANY,     79    AND     8 1     BLACKSTONE 

STREET. 

The  Boston  Furnace  Company  do  a  general  manufacturing  and 
repairing  business,  and  supply  the  West  End  Company  with  such 
Stoves  as  are  required  in  the  various  stations,  offices,  etc.,  not  other- 
wise provided  with  heat.  Their  stores  at  the  above  numb(!rs  are 
stocked  with  an  excellent  line  of  heaters  for  public  halls,  hotels, 
schools,  private  residences,  or,  in  fact,  for  any  and  all  places  where 
such  articles  are  required.  They  represent  the  most  advanced  ideas 
in  warming  and  ventilating,  and  are  thoroughly  reliable  in  any  repre- 
sentation they  make  regarding  their  goods. 

AMERICAN    BOLT    CO.,    LOWELL,    MASS. 

A  matter  of  first  importance  in  the  construction  of  machinery, 
bridge  work,  iron  roofs,  boilers,  etc.,  is  the  bolts  ;  and  unquestion- 
ably the  best  equipped  concern  in  this  country  for  this  class  of  work 
is  the  American  Bolt  Company  of  Lowell,  Mass.  The  company 
manufactures  bolt.s,  nuts,  washers,  lag  screws,  cap  screws,  bond 
rivets,  track  bolt.s,  tie  rods,  clamp  forgings  for  electric  railway  poles, 
etc.,  furnishing  these  articles  in  large  quantities  to  the  West  End 
Railway  Company,  and  the  test  of  the  bolts  used  by  this  corporation 
given  elsewhere  in  this  work,  is  all  that  need  be  said  in  commenda- 
tion of  the  products  of  the  American  Bolt  Company. 

VULCANIZED  WOOD HASKINS  WOOD  VULCANIZING  CO.   OF   NEW  YORK. 

The  rapid  depletion  of  our  forests  has  for  some  time  been  a 
matter  of  deep  concern  to  those  interested   in  building  and  other 
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industries  requiring  large  supplies  of  material,  and  while  metal  may 
take  the  place  of  wood  for  many  purposes,  there  can  be  no  substi- 
tute for  the  latter  substance  in  many  cases,  notably  where  there  is 
a  tendency  to  oxidation.  Many  preparations  have  been  tried  to 
prolong  the  life  of  woods,  and  for  years  the  best  results  were 
secured  by  charring  that  portion  of  timbers,  posts,  etc.,  which  was 
to  be  placed  in  the  ground,  as  it  is  a  fact  well  known  for  centuries 
that  carbon  is  an  indestructible  substance.  Acting  upon  this  hint 
from  nature,  the  Haskins  Wood  Vulcanizing  Company  of  40  Wall 
street.  New  York,  improved  upon  it  by  inventing  their  system  of 
vulcanizing,  and  ten  years  of  practical  tests  have  amply  demonstrated 
it  as  the  true  principle  for  obtaining  the  highest  degree  of  longevity 
for  this  material.  The  process  consists  of  heating  the  wood  under 
a  heavy  pressure,  the  sap  and  resinous  matter  being  thus  retained 
instead  of  escaping.  These  materials  being  by  this  process  dried 
and  coagulated,  form  not  only  a  strong  antiseptic,  but  impart  a 
solidity  and  consequent  strength  unknown  to  wood  treated  by  the 
absorption  of  a  foreign  substance.  In  short,  the  theory  is  that 
wood  contains  its  own  elements  of  preservation,  and  the  vulcan- 
izing process  has  amply  demonstrated  that  this  theory  is  the  correct 
one.  The  company  has  a  plant  at  19th  street.  New  York,  which 
has  lately  been  increased  in  capacity  from  30,000  feet  of  lumber 
per  day  to  100,000  feet,  the  demand  for  the  vulcanized  lumber  for 
railway,  telegraph  and  dock  construction  necessitating  the  increased 
facilities  and  where  every  means  of  investigation  are  afforded  those 
interested  in  this  important  subject.  This  material  is  largely  used 
by  the  West  End  Street  Railway  for  building  purposes,  ties,  string- 
ers., etc.  The  company  has  a  large  nurnber  of  references,  among 
whom  are  the  following  persons  who  have  a  practical  knowledge  of 
the  superiority  of  the  vulcanized  wood  : 

Col.  F.  K.  Hain,  Gen.  Manager  Manhattan  Railway  Co.,  71  Broad- 
way, New  York. 

Robert  I.  Sloan,  Chief  Engineer,  Chicago  Elevated  Railway, 
Chicago,  111.,  formerly  of  Manhattan  Railway,  New  York. 

D.  &  J.  Jardine,  Architects,  1262  Broadway,  New  York. 

Ichabod  T.  Williams,  Lumber  Merchant,  221  iith  Ave.,  New 
York. 

Geo.  Edward  Harding  &  Gooch,  Architects,  40  Exchange  Place. 
New  York. 
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J.  J.  R.  Croes,  Chief  Engineer,  Suburban  Rapid  Transit  Com- 
pany, 40  Wall  Street,  New  York. 

John  Waterhouse,  Chief  Engineer,  Manhattan  Railway  Company, 
71  Broadway,  New  York. 

Gilbert  Hodges,  19  Exchange  Place,  Boston. 

West  End  Street  Railway  Company,  Boston,  and  numerous  other 
corporations  and  individuals. 

Mr.  Samuel  D.  Crafts,  a  gentleman  of  much  scientific  knowledge 
on  the  subject  of  wood  preservation,  is  the  New  England  agent  at 
No.  45  Kilby  street,  room  i,  Boston. 

.'\MKRICAN    LOAN    AND    TRUST    CO. 

One  of  the  strongest  financial  institutions  in  this  country  is  the 
American  Loan  and  Trust  Company,  with  a  capital  of  $1,000,000 
and  surplus  earnings  of  $400,000,  whose  fine  new  offices  are  located 
in  the  new  Exchange  building,  53  State  street,  Boston.  Some  of 
the  wealthiest  and  best  known  financiers  are  at  its  head  and  it 
offers  exceptional  security  for  the  dejDOsit  of  trust  funds,  the  care  of 
securities,  etc.  The  special  features  of  this  company  are  that  it 
allows  interest  upon  deposits  from  the  time  of  deposit  until  drawn, 
the  careful  attention  it  pays  to  its  depositors'  assets,  and  its  large 
and  increasing  business  as  transfer  agent  and  tru.stee  under  mort- 
gages. 

THE    AMERICAN    TOOL    AND    MACHINE    CO.,    84    KINGSTON    ST.,  BOSTON. 

This  company  are  engineers,  founders  and  machinists,  being 
classed  among  the  largest  of  the  kind  in  this  country.  The  works 
are  commodious  and  contain  all  the  necessary  appliances  to  facilitate 
the  work  in  hand.  They  manufacture  turret  and  brass  workers, 
lathes,  centrifugal  sugar  machines,  hydro  extractors,  wood  pulp 
digesters,  belt  knife  splitting  machines,  dynamo  lifters,  shafting, 
hangers,  pulleys  and  general  machinery. 

THE     EICKEMEYER     &     OSTERHELD      MANUFACTURING     CO.,     YONKERS, 

N.    Y. 

The  Eickemeyer-Field  motor  illustrated  on  the  opposite  page  is 
in   use  on  the  West    End   Railway  as   a  single  truck,    while    two 


WEST    END    STREET    RAILWAY.  113 

similar  motors  mounted  as  swivel,  or  bogie,  trucks  (shown  in  another 
part  of  this  work  —  see  index  to  advertisements)  are  also  in  use  by 
this  road.  The  motor  illustrated  on  the  opposite  page  has  nominally 
35  horse  power;  the  wheels  are  24  inches  in  diameter;  armature 
speed  150  revolutions  per  minute,  and  the  weight,  including  wheels, 
axles  and  fittings,  about  four  and  a  half  tons.  It  will  be  noticed 
that  the  small  diameter  of  the  wheels  employed  enables  the  car 
body  to  be  hung  very  low,  giving  proportionate  ease  of  access  to 
passengers.  It  is  an  interesting  feature  of  the  Eickemeyer-Field 
designs  that  they  impose  no  limitations  as  to  size  or  power  of  motor. 
Motors  of  a  size  and  capacity  not  heretofore  attempted  can  be  con- 
structed and  their  successful  performance  guaranteed  with  absolute 
certainty.  Consequently,  this  mechanism  is  peculiarly  adapted  for 
use  on  elevated  railroads  or  on  surface  roads  where  great  speed  of 
train  movement  is  desired.  There  are  many  advantages  derived  in 
the  use  of  this  type  of  motor.  All  the  wheels  moving  in  unison 
renders  a  slipping  on  grades  or  wet  rails  almost  an  impossibility. 

More  power  for  a  given  weight  can  be  had  from  one  large  motor 
than  from  two  small  ones,  while  on  long  cars  two  of  these  motors 
mounted  as  bogie  or  swivel  trucks  give  an  installation  of  greater 
power  and  flexibility  than  it  is  possible  in  many  other  designs. 

The  manufacturers  claim  for  these  motors  the  following  points  of 
superiority:  ist.  The  motor  construction  secures  a  utilization  of  all 
the  lines  of  force  produced  by  the  current.  2d.  The  shape  of  the 
machine  is  such  that  the  magnetic  circuit  is  completed  in  the  short- 
est possible  distance.  3d.  The  method  of  winding  permits  of  the 
greatest  possible  amount  of  wire  in  the  minimum  of  space.  4th. 
The  magnetic  and  electrical  balance  is  so  perfect  in  every  way  that 
sparking  at  the  commutator  is  suppressed  and  that  at  the  circuit 
controller  reduced  to  a  minimum.  5th.  The  method  of  supporting 
the  motor  entirely  on  springs  relieves  it  from  all  strain  due  to  track 
irregularity  or  construction.  It  also  greatly  lessens  the  wear  upon 
the  rails  and  road  bed,  and  can  be  successfully  operated  on  much 
lighter  rails  than  is  possible  with  many  other  systems.  6th.  The 
connection  between  motor  armature  and  driven  wheels  is  almost 
wholly  devoid  of  friction  and  consequent  loss  of  power.  7th.  The 
slow  speed  of  the  moving  parts  rendered  possible  by  this  combina- 
tion ensures  long  life  to  the  apparatus  and  materially  diminishes  the 
repair  bills. 
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The  feature  of  parallel  rods  as  a  connecting  medium  between  the 
motor  armature  and  driven  wheels  while  producing  the  same  bene- 
ficial results  of  shock  insulation  is  materially  different  from  the  con- 
necting rods  as  used  on  a  steam  locomotive.  In  the  latter  the 
connecting  rods  have  a  reciprocating  as  well  as  rotary  motion. 
The  impossibility  of  balancing  the  reciprocating  motion  is  a  feature 
which  materially  decreases  the  speed  at  which  a  steam  locomotive 
can  be  driven.  Not  so,  however,  with  the  parallel  rods  of  the 
Eickemeyer-Field  mechanism,  every  point  on  which,  when  in 
motion,  describes  a  true  circle,  with  the  centrifugal  force  perfectly 
balanced,  so  that  no  matter  what  the  speed  of  rotation  no  jarring  is 
'experienced. 

The  momentum  of  a  high  speed  motor  is  very  much  larger  than 
that  of  the  slow  running  machine,  the  momentum  being  in  all  cases 
in  proportion  to  the  square  of  the  speed.  The  momentum  has  to 
be  produced  at  starting  and  destroyed  in  stopping  the  car;  it  calls 
for  an  expenditure  of  current  largely  in  excess  of  normal  require- 
ments at  the  start  and  great  wear  and  loss  of  energy  at  stopping. 
The  slow  speed  of  the  Eickemeyer-Field  motors  reduces  this  defect 
to  a  minimum. 

The  mechanical  construction  of  this  apparatus  is  exceedingly 
simple  ;  all  parts  are  readily  accessible  and  interchangeable.  The 
frame  supporting  the  armature  shaft  is  a  single,  nearly  square  cast- 
ing, within  which  the  armature  shaft  is  mounted ;  its  bearings  being 
bored  at  a  single  operation  are  necessarily  in  exact  alignment  with 
the  pole  faces.  This  frame  is  entirely  closed  underneath,  so  that 
no  mud  or  moisture  from  the  street  can  penetrate  it.  At  either 
end  of  the  motor  frame  are  bolted  the  pedestals  carrying  the  springs 
and  axle  bearings  upon  which  the  whole  motor  and  car  body  are 
supported.  The  motor  is  entirely  governed  by  a  detachable  crank 
arm  or  wheel,  located,  preferably,  on  the  dashboard  at  either  end  of 
the  car.  It  is  very  easily  controlled,  speed  and  direction  being 
governed  by  a  single  lever ;  as  the  diameter  of  commutation  in  this 
machine  is  at  an  exact  right  angle  with  the  pole  faces,  it  follows 
that  the  movement  of  the  armature  in  either  direction  is  accom- 
plished without  change  in  the  brush  position. 

In  the  ordinary  operation  of  the  Eickemeyer-Field  motor  cars 
merely  a  trace  of  external  magnetism  can  be  detected.  It,  there- 
fore, is  impossible  to  cause  any  damage  to  watches  or  other  delicate 
mechanism  carried  by  the  passengers.  t 
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STATION      VOLTMETERS      AND       STATION      AMMETERS THE       WESTON 

ELECTRICAL    INSTRUMENT    CO.,    NEWARK,    N.    J. 

The  Weston  Electrical  Instrument  Company  of  Newark,  N.  ]., 
supply  electrical  engineers  and  all  others  interested  in  electricity  as 
a  motive  power,  lighting  and  manufacturing  purposes,  station  volt- 
meters and  Station  ammeters  expressly  and  admirably  designed  for 
switch  board  use.  These  instruments  are  in  use  by  the  West  End 
Street  Railway  and  are  highly  commended  for  their  economical  use 
of  power  and  the  certainty  of  operation  they  secure.  They  are  of 
excellent  workmanship  and  the  most  accurate  in  their  indications  of 
anything  yet  devised. 


LINE   EQUIPMENT. 

The  Most  Complete  Electrical  System  Ever  Devised  —  Mag- 
nificent Cars  —  Scientific  and  Mechanical  Resources  of 
the  West  End  Railway — An  Eminent  Corporation — A 
Remarkable  Horse,  Etc.,   Etc, 

4T  CAREFUL  and  altogether  disinterested  examination  of  the  vari- 
V-^  ous  departments  of  the  great  West  End  Railway  has  been  made  by 
the  writer  for  the  purpose  of  giving  facts,  and  without  any  incentive  or 
desire  to  present  anything  except  as  it  was  found  to  actually  exist. 
The  task  has  been  an  arduous  one  in  many  respects,  because  it  was 
undertaken  without  any  practical  knowledge  of  street  railway  ser- 
vice and  with  a  conception  of  its  magnitude  limited  to  that  of  the 
average  person  who  has  never  taken  the  trouble  to  investigate  the 
subject.  It  must  be  confessed  that  the  further  these  investigations 
have  been  pursued,  the  more  interesting  have  they  become,  not 
only  as  exhibiting  the  possibilities  of  modern  science  and  inventive 
skill,  but  from  the  fact  that  all  the  immense  work  which  has  been 
accomplished  in  developing  this,  the  greatest  enterprise  of  its  char- 
acter ever  conceived,  must  be  credited  to  those  directly  interested 
in  the  West  End  Railway  Company. 

Indeed,  so  thoroughly  and  efficiently  equipped  is  this  corporation 
scientifically,  mechanically,  mentally  and  financially,  that  all  its  busi- 
ness is  transacted  without  outside  assistance  of  any  kind,  and  in  the 
erection  and  equipment  of  the  great  power  stations,  line  construc- 
tion, etc.,  all  work  has  been  supervised  by  its  able  corps  of  officers 
and  engineers.  No  outside  companies  or  individuals  have  had  con- 
tracts for  construction,  and  the  high  character  of  those  who  have 
been  instrumental  in  bringing  about  the  grand  results  is  well  illus- 
trated in  the  fact  that,  young  in  years  as  electrical  engineering  is, 
and  never  before  attempted  on  such  a  colossal  scale  as  the  West 
End  Railway  Company  ventured  upon,  the  practical  operation  of  the 
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system  as  detailed  by  its  engineers  has  not  been  found  defective  in 
a  single  instance. 

From  a  corporation  capitalized  at  $80,000  and  with  less  than  a 
dozen  miles  of  road,  has  sprung  a  system  of  street  transportation 
which  challenges  the  admiration  of  the  civilized  world.  Its  proper- 
ties embrace  some  of  the  finest  structures  in  the  shape  of  stables 
and  car  houses  ever  dedicated  to  such  uses,  and  represent  a  value  of 
many  millions  of  dollars  ;  and  all  this  has  been  brought  about  with- 
out taxing  the  public  to  the  extent  of  a  farthing;  but,  rather,  so 
judicously  has  everything  been  managed,  that  every  step  of  its  pro- 
gress has  inured  to  the  benefit  of  the  public  in  the  lessened  cost  of 
transportation  or  the  superior  accommodations  and  conveniences 
afforded.  Nothing  savoring  of  greed  or  grasping  selfishness  has 
ever  accompanied  an  act  of  the  West  End  Street  Railway  Company. 
This  is  saying  a  great  deal  for  a  corporation,  but  the  facts  warrant 
it.  The  success  of  this  great  company  is  due  wholly  to  a  business 
management,  which,  applied  to  any  enterprise,  could  not  fail  of  suc- 
cess. Those  at  the  head  of  its  affairs  have  never  lost  sight  of  the 
fact  that  all  public  undertakings,  like  all  private  ones,  are  the  most 
successful  when  they  keep  in  touch  with  the  communities  they  serve 
and  endeavor  to  meet  by  all  means  consistent  with  legitimate  com- 
mercial transactions  the  demands  of  patrons. 

The  cars  of  the  West  End  Railway  Company  at  the  present  time 
number  2,131,  all  told,  of  which,  according  to  the  fourth  annual  re- 
port of  the  company,  1,662  are  horse-cars,  and  469  electric.  As  the 
electric  cars  are  capable  of  accommodating,  at  a  safe  estimate,  one- 
third  more  passengers  than  the  horse  cars,  when  the  electrical 
system  is  fully  established  on  the  entire  lines  operated  by  the  com- 
pany, the  number  of  vehicles  will  be  reduced  in  that  proportion,  thus 
affording  a  great  relief  in  the  matter  of  blockades,  and  consequently 
more  rapid  transportation  to  all  points  in  and  out  of  the  city. 

Although  but  a  trifle  over  81  miles  of  the  260  operated  by  the 
West  End  Company  are  equipped  with  the  electrical  system,  some 
idea  may  be  formed  of  the  aggregate  benefits  which  will  result  from  its 
completion  from  the  fact  that  suburban  property  has  already  in  many 
places  appreciated  over  100  per  cent,  in  the  districts  reached  by  the 
electric  lines,  and  the  people  are  so  gratified  with  the  change  from 
horse  cars  as  to  be  unstinted  in  their  praise  of  the  almost  magical 
transformation  it  has  v/roueht. 
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The  electric  cars  are  beautiful  specimens  of  the  car  builder's  art ; 
commodious  in  seating  capacity  ;  comfortable,  not  to  say  elegant,  in 
upholstery  ;  finely  decorated  inside  and  outside,  and  they  certainly 
present  a  most  imposing  appearance,  traversing  the  streets  with  the 
mysterious  force  which  the  Thomson-Houston  Electrical  Com- 
pany has  so  successfully  supplied  in  the  over  head  system  of  electri- 
cal propulsion. 

As  we  have  before  remarked,  no  great  invention  was  ever  introduced 
without  the  fiercest  protest,  and  this  has  been  the  experience  of  the 
West  End  Company  in  the  introduction  of  the  new  motive  power. 
All  sorts  of  prophesies  have  been  made  in  regard  to  the  calamities 
which  would  befall  the  community  on  its  adoption  ;  yet  the  company 
has  steadfastly  pursued  the  even  tenor  of  its  way  against  an  opposi- 
tion which  would  have  disheartened  most  corporations,  and  the 
result  of  its  course  is  already  to  be  seen  in  the  now  almost  unanimous 
verdict  of  the  people  in  its  favor. 

Electricity  as  a  motive  power  has  become  a  fixed  fact,  and  the 
West  End  Street  Railway  Company  will  some  day,  not  far  distant  in 
the  future,  be  credited  with  having  distinguished  Boston  as  the  most 
prominent  city  in  the  world,  for  the  part  it  has  taken  in  the  develop- 
ment of  the  science  of  electrical  engineering,  an  epoch  in  its  history 
which  will  stand  forth  more  prominently  than  its  well  deserved 
literary  fame. 

The  question  arises,  do  the  people  show  a  just  appreciation  of 
what  is  being  accomplished  in  this  direction  .-'  Do  they  comprehend 
the  magnitnde  of  the  enterprise  ? 

There  are  those  who  unquestionably  do  ;  but  there  others  who, 
guided  solely  by  prejudice,  are  incapable  of  looking  upon  but  one  side 
of  the  picture  presented.  They  regard  it  as  a  money  making  scheme 
pure  and  simple,  and  seem  altogether  blind  to  the  fact  that  the 
people  receive  a  thousandfold  more  in  proportion  to  their  numbers 
than  those  directly  interested  in  the  great  work  of  solving  the  prob- 
lem of  street  transportation  for  the  city  of  Boston.  A  person's 
gratitude  should  be  in  proportion  to  what  they  receive  in  return  for 
the  amount  they  expend,  not  what  others  make  in  the  aggregate 
from  small  contributions,  and  this  principle  holds  as  good  when 
applied  to  street  railways  as  to  any  other  business. 

No  other  system  of  transportation  affords  so  much  for  the  outlay 
as  the  street  railways  of  the  country,  and  as  the  West  End  Railway 
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is  acknowledged  everywhere  as  without  a  peer  in  equipment,  extent 
and  general  character  of  its  service,  it  is  an  institution  which  should 
be  fostered  and  encouraged  as  long  as  its  managers  continue  to 
maintain  this  proud  distinction. 

Visitors  to  Boston  have  never  failed  to  remark  on  the  high  charac- 
ter of  the  horses  employed  on  its  street  railways,  and  Bostonians 
themselves  have  always  evinced  a  personal  pride  in  this  matter.  In 
striking  contrast  with  all  other  cities,  the  animals  used  in  this  service 
in  Boston  have  always  been  selected  with  reference  to  their  appear- 
ance as  well  as  serviceability,  the  greatest  care  being  taken  in  these 
respects.  Nearly  10,000  horses  were  employed  under  the  old  system, 
and  among  all  this  vast  number  it  is  safe  to  say  that  there  were  but 
few  animals  which  were  unfit  to  put  before  any  gentleman's  carriage. 
A  newspaper  was  once  forced  to  remark  that  "at  the  Hub  of  the 
Universe,  street  cars  are  neither  drawn  by  used-up,  broken-down 
equines,  nor  by  the  long-suffering  but  cantankerous  and  much  ob- 
jurgated mule,  as  in  some  cities.  Here  big,  handsome,  comfortable- 
looking  steeds,  sound  in  wind  and  limb,  perfect  pictures  of  health 
and  strength,  pull  together  in  harness  with  a  "  pleased  alacrity.  " 
Great  pains  in  the  matching  of  horses  as  to  color,  size  and  other 
characteristics  were  always  taken,  and  as  much  care  exercised  in  the 
matter  of  grooming  as  the  most  fastidious  horseman  could  desire. 
Immense  barns  were  erected  for  the  care  of  these  fine  animals,  one 
of  which  is  the  largest  in  the  world,  and  it  is  needless  to  say  chat  in 
their  appointments  and  conveniences  they  are  not  excelled  by  the 
best  private  establishments  anywhere. 

Among  this  vast  cavalcade  of  equines  there  was  one  which  was  a 
a  veritable  freak  in  the  matter  of  longevity.  He  was  known  as  "  old 
Billy,"  and  there  can  be  no  disputing  the  fact  that  he  survived  more 
years  than  any  horse  whose  record  is  known.  For  years  he  served 
on  the  line  of  stages  running  between  Boston  and  Brookline,  and 
in  1856  he  was  purchased  by  the  old  Boston  street  railway, 
thereafter  serving  over  twenty-five  years  as  a  car  horse.  "  Old 
Billy  "  had  nearly  rounded  a  half  century,  being  at  the  time  of  his 
death,  which  occurred  on  Christmas  day,  1891,  forty-six  years 
old.  His  declining  days  were  made  happy  by  the  performance 
of  light  duties  at  the  West  Lenox  street  stables.  While  a  remark- 
ably well  preserved  animal,  he  yet  showed  great  age,  and  unusual 
care  was  needed  in  the  matter  of  diet  to  keep  him  in  health.     The 
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service  required  of  the  veteran  was  just  enough  to  give  him  the 
needed  exercise,  and  consisted  of  drawing  the  feed  boxes  along  the 
floor  to  the  different  stalls  at  feeding  time.  It  is  said  that  "old 
Billy"  seemed  to  regret  the  loss  of  his  powers  of  mastication,  and 
occasionally  took  a  bite  of  the  tempting  food  prepared  for  his  fellows, 
but  was  forced  to  forego  its  use  from  sheer  lack  of  "grinders."  He 
was  a  flea  bitten  Morgan,  weighed  about  700  or  800  pounds,  was 
very  hollow-backed,  but  retained  up  to  his  death  some  of  the  signs  of 
his  former  good  appearance.  This  remarkable  horse  was  the  object 
of  as  much  solicitude  on  the  part  of  the  West  End  Railway  Com- 
pany and  its  employees  as  an  infant,  and,  with  the  care  he  received, 
bid  fair  to  have  lived  many  years  longer.  He  was  exhibited  at  the 
last  fair  of  the  Boston  Horse  Breeders'  Association,  held  in  the 
Arena  building,  and  his  great  age  and  remarkable  condition  made 
him  the  most  prominent  attraction  of  the  exhibition. 

It  is  estimated  that  during  his  long  career  "  old  Billy  "  had  travelled 
over  125,000  miles  between  the  tracks,  and  it  is  a  remarkable  fact 
that  he  never  missed  a  trip  through  sickness.  A  taxidermist  pre- 
pared the  noble  old  horse  for  preservation  by  the  company. 

Corporations  are  not  often  credited  with  possessing  souls,  much 
less  of  indulging  in  sentimentality  over  a  brute  ;  but  the  above  in- 
stance is  worthy  of  record  as  showing  the  attention  given  by  the 
West  End  Company  to  details  which  would  naturally  be  regarded  as 
of  .slight  importance  by  an  individual.  Had  "old  Billy  "  passed  the 
days  of  his  usefulness  in  other  hands  he  would  never  have  received 
the  credit  due  him  for  his  long  period  of  faithful  service,  and  a  bullet 
would  have  been  his  final  reward  years  ago. 


RAPID   TRANSIT. 

Solution  of  the  Problem  — Electric  Surface  Roads  the  Only 
Feasible  System  for  Boston  —  Safety  of  Electric  Cars  — 
What  the  West  End  Company  is  Accomplishing  —  Palatial 
Vehicles  —  Development  of  the  Suburbs  —  The  Future  of 
the  Electric  Railroad,  etc.,  etc. 

'HpHERE  is  no  denying  the  fact  that  electricty  as  a  motive  power 
has  already  permeated  every-day  life  and  business  to  such  an 
extent  as  to  be  regarded  as  a  necessity,  and  it  is  by  no  means  an  easy 
matter  to  comprehend  how  important  a  part  it  plays  at  this  early 
stage  of  its  existence  in  the  industrial  affairs  of  the  world  at  large. 
When  this  subtle  force  was  first  proposed  for  the  propulsion  of 
street  cars,  the  timidly  inclined  protested  that  it  was  dangerous  — 
that  the  electric  motor  was  little  short  of  an  unrestrained  demon  in 
the  work  of  destroying  human  life,  and  this  sentiment  largely  pre- 
vails to-day  among  those  who  have  only  a  superficial  knowledge  of 
it,  and  that  largely  gained  by  hearsay.  But  what  are  the  real  facts 
—  what  has  really  been  demonstrated  in  this  particular  even  in  its- 
crudest  application  to  the  service  of  man  .'' 

In  the  first  place,  the  fabulous  stories  in  regard  to  the  power  of 
electricity  have  been  set  at  rest  by  the  execution  of  criminals,  where 
the  power  and  apparatus  employed  have  been  designed  with  especial 
reference  to  causing  death  ;  yet  it  is  a  matter  of  fact  that  a  person 
may  touch  a  wire  carrying  eight  thousand  horse  power  of  electrical 
energy  —  sufficient  to  operate  a  thousand  horse  cars  —  and  if  the 
pressure  was  sufficiently  low  no  harm  would  result.  To  use  the 
words  of  a  recent  writer  on  the  subject  of  electrical  railroads  :  "The 
new  motor  is  swift,  the  new  motor  is  clean,  the  new  motor  takes 
people  to  their  homes  in  one-third  the  time  of  the  laboring  horse, 
and  it  carries  them  in  bright,  attractive  cars,  instead  of  the  dingy, 
ill-lighted,  and  even  ill-smelling  vehicles  they  have  been  used  to.     It 
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is  probably  true  that  no  invention  of  man  has  more  perfectly  ful- 
filled its  office  than  the  tireless  little  motor,  working  away  day  and 
night  under  these  cars,  doing  the  work  of  a  slave  and  relieving  the 
suffering  horse  of  the  hardest  service  ever  imposed  on  him.  But 
no  invention  finds  its  place  without  protest,  and  no  improvement  is 
made  without  remonstrance,  and  against  the  motor  was  set  up  the 
plea  of  danger.  On  the  face  of  it  this  looked  like  a  serious  objec- 
tion ;  people  reasoned,  and  naturally,  that  if  this  current  were 
strong  enough  to  propel  loaded  cars  it  was  strong  enough  to  hang 
as  an  invisible  menace  over  their  heads  day  and  night.  The  elec- 
tricians had  anticipated  all  this,  and  in  their  knowledge  of  the  sub- 
ject had  provided  against  it,  but  it  was  hard  on  the  ground  of  pure 
theory  to  convince  the  public  that  the  new  method  was  safe.  It  is 
certainly  very  much  to  the  credit  of  street  railway  men  that  they 
had  the  courage  of  their  convictions  and  adopted  electricity  to  a 
large  extent  on  the  authority  of  science  and  against  the  protest  of 
public  opinion." 

Three  years  have  now  elapsed  since  the  introduction  of  electricity 
as  a  motive  power,  and  strange  and  improbable  as  it  may  appear  to 
those  who  have  not  investigated  the  subject,  although  probably  a 
billion  people  have  been  carried  on  the  electrical  cars  of  the  country, 
not  a  single  life  has  been  sacrificed  to  the  electric  railway  current, 
while  the  percentage  of  accidents  is  much  less  than  on  horse 
railroads. 

Nor  will  the  electric  motor  long  confine  its  usefulness  to  street 
railways.  As  the  electric  railway  can  be  constructed  with  grades 
which  would  prove  a  barrier  to  other  means  of  locomotion,  not  only 
the  suburban  populations  of  great  cities  are  to  be  benefited,  but  a 
practical  illustration  of  the  great  good  it  can  do  for  the  farmer  will 
soon  be  given  in  Maryland,  where  an  electric  railroad  eighteen  miles 
long  is  being  run  through  a  first-class  farming  country  that  the 
steam  railroads  have  not  touched.  This  road  will  not  only  be  used 
for  passenger  traffic  but  will  be  equipped  with  freight  cars  that  will 
have  a  capacity  of  five  tons.  These  cars  will  be  used  for  the  special 
handling  of  all  farm  and  mill  products  of  the  surrounding  country. 
This  new  mode  of  rapid  transportation  of  industrial  and  agricultural 
commodities  promises  to  become  a  factor  of  the  utmost  importance 
in  many  districts  which  have  hitherto  had  scant  opportunities  for 
the  development  of  their  resources  in  consequence  of  the   wretched 
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•condition  of  their  roads  in  the  winter  months.  Now,  no  matter  how 
muddy  the  highways  are  or  how  stormy  the  weather,  the  motor 
trucks  upon  which  the  farm  wagons  are  wheeled  will  always  be 
ready  to  carry  their  loads  to  the  nearest  market  and  to  bring  back 
their  return  load  when  required.  Before  long  the  electric  motor 
will  bring  into  many  a  way-back,  sleepy  old  farm  such  a  shaking  up 
of  the  dry  bones  as  will  mean  a  very  appreciable  addition  to  the 
.agricultural  prosperity  of  the  country. 

In  regard  to  what  the  electric  motor  has  accomplished  since  its 
adoption  by  the  West  End  Company,  nothing  could  be  more  con- 
vincing than  the  marvelous  development  of  Boston's  suburbs  and 
the  great  appreciation  in  values  which  has  taken  place  by  the  sub- 
stitution of  neat,  clean,  and  ordorless  car  houses  for  horse  stables, 
to  say  nothing  of  the  advantages  which  have  accrued  under  the  new 
order  of  things  in  the  matter  of  better  homes,  and  consequently 
healthier  moral  and  physical  conditions. 

As  is  well  known  to  all  who  have  followed  the  subject  of  rapid 
transit  for  Boston,  Governor  Russell  and  Mayor  Matthews  appointed 
a  commission  to  investigate  the  matter,  with  the  view  of  devising 
some  plan  to  relieve  the  congested  condition  of  its  streets.  At 
>one  of  these  hearings  President  Whitney  appeared  before  the  Com- 
mission and  gave  his  views  on  the  subject  of  rapid  transit,  which  we 
produce  entire,  and  which  will  be  found  instructive  in  regard  to  trans- 
portation in  Boston.  Aside  from  the  practical  character  of  the  work 
which  the  West  End  Railway  Company  has  done  and  is  doing  in 
this, direction,  j\Ir.  Whitney's  speech  contains  much  valuable  statis- 
tical information  in  regard  to  the  passenger  traffic  on  both  steam  and 
horse  railroads.      For  this  reason  we  reproduce  it  here  in  full  : 

Mr.  Chairvian  and  Gentlemen  of  the  Commission  :  I  desire  that 
it  should  be  distinctly  understood  at  the  start  by  this  commission 
that  I  do  not  appear  here  as  President  of  the  West  End  Street  Rail- 
way Company,  asking  for  the  privilege  of  spending  the  money  nec- 
essary to  carry  out  this  or  any  other  plan  of  rapid  transit.  Four 
years  ago  I  became  president  of  this  consolidated  system,  and  I  then 
believed,  as  I  believe  now,  that  the  only  solution  of  this  problem 
of  more  rapid  transit,  especially  of  surface  lines,  involved  a  tunnel 
under  the  Common  ;  but  public  sentiment  was  averse  at  that  time  to 
a  disturbance  of  the  Common  even  in  this  manner  ;  and  public  senti- 
ment has  favored  very  strongly  for  the  last  lo  or  15  years  some  ele- 
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vated  railroad  system.  It  became  necessary,  therefore,  that  the 
West  End  Company  should  consider  the  elevated  system  as  well  as 
the  underground  system  ;  and  it  has  considered  it  from  that  day  to 
this. 

We  proposed  a  plan  a  year  ago  which  we  deemed  the  best  solu- 
tion of  this  problem,  so  far  as  an  elevated  system  is  concerned,  and 
we  thought  we  were  sufficiently  accurate  in  our  estimates  of  dam- 
ages to  make  it  possible  for  theWest  End  Company  to  undertake  it ; 
but  when  we  came  face  to  face  with  the  real  problem,  and  met  the 
owners  of  this  property,  and  saw  what  their  claims  were  likely  to 
be,  there  was  but  one  course  for  the  West  End  Company  to  pursue 
and  that  was    to  retire. 

And  now,  having  had  four  years'  experience  in  the  management 
as  president  of  this  railway,  having  endeavored  in  good  faith  to  do 
all  that  we  can  do  for  the  improvement  of  this  transit  service,  in  the 
face  of  much  hostile  criticism  and  many  attempts  at  hostile  legisla- 
tion, I  am  here  prepared  to  say  that  the  West  End  Company,  under 
existing  conditions,  does  not  desire  to  have  anything  to  do  with  this 
rapid  transit  matter.  I  say  that  because  it  was  proposed  in  the  leg- 
islative halls  of  the  state  of  Massachusetts,  after  a  grant  of  a  char- 
ter for  an  elevated  road  was  obtained,  to  so  load  it  with  conditions 
as  absolutely  to  destroy  the  property  in  it.  I  say,  under  this  existing 
condition  of  things,  the  West  End  Company  is  not  a  solicitor  for  the 
privilege  of  putting  more  money  into  these  enterprises  ;  but  I  have 
felt  it  to  be  a  public  duty,  because  the  position  which  I  hold  in  this 
community  is  a  quasi  public  office,  to  come  before  this  board  and 
give  my  best  judgment  as  to  the  best  means  of  solving  this  problem. 
No  man,  I  believe,  is  more  familiar  than  I  am  with  the  necessities  of 
the  case,  and  I  believe  that  we  have  suggested  to  this  board  the 
only  feasible  and  practicable  plan  under  which  it  can  be  solved. 

Now,  for  the  last  lo  or  15  years  there  has  been  this  cry  for  some 
improvement  in  the  means  of  transit,  and  everybody  knows  that  it  is 
justified,  and  this  necessity  does  exist.  Well,  for  the  10  years  dur- 
ing which  this  cry  has  been  most  urgent,  what  has  been  the  amount 
of  this  travel  ? 

The  lines  on  the  north  side  from  Cambridge,  from  Middlesex  and 
from  East  Boston,  the  lines  now  under  the  West  End  system,  for- 
merly run  by  the  separate  companies,  transported  in  1880,  50,000 
people  a  day  :  that  is,  the  Cambridge  lines,  including  local  travel, 
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carried  30,000  people  a  day  in  1880;  the  Middlesex  about  15,000  a 
day,  and  the  East  Boston  lines  about  6,000  a  day  ;  and  on  all  the  steam 
railroads  on  the  north  side  of  the  city  30,000  a  day,  so  that  the 
movement  of  the  whole  population  on  that  side  of  the  city  in  1880 
was  about  i  r  1,000  a  day. 

Take  it  on  the  south  side  :  The  lines  now  under  the  West  End  road, 
consisting  of  the  South  Boston,  the  Metropolitan  and  Highland 
roads,  carried  in  1880  in  the  aggregate  1 14,000  people  a  day,  and  the 
steam  railroads  a  like  number  of  30,000  a  day.  You  will  find  in 
the  report  of  the  railroad  commissioners  given  every  year  the  num- 
ber of  people  carried  to  and  from  Boston  by  every  steam  railroad 
entering  the  city,  the  total  movement  of  passengers  in  and  out  of 
Boston  by  the  steam  railroads,  and  the  total  movement  of  passen- 
gers over  all  the  steam  lines  and  the  lines  now  controlled  by  the 
West  End  system  was  an  average  of  225,000  people  a  day. 

That  includes  travel  in  all  directions.  In  1890,  exactly  10  years 
from  that  time,  the  travel  had  absolutely  doubled  over  every  single 
line  then  running,  including  the  steam  railroads.  I  hold  in  my  hand 
a  statement  here  of  the  steam  roads  comprising  the  northern  group 
and  southern  group  separately.  In  1880  the  northern  group  of 
roads  brought  to  Boston  5,649,078.  In  1890  they  brought  11,573,- 
759.  There  has  been  an  increase  of  travel  over  the  steam  railroads 
during  the  last  10  years  each  way  of  30,000  people  a  day  more  than 
were  carried  in  1880,  and  the  growth  has  been  steady  and  continu- 
ous, year  by  year,  over  all  these  systems. 

As  an  illustration  I  will  read  to  you  the  growth  of  the  northern 
group.  In  1880,  5,600,000  (I  won't  trouble  you  with  the  odd 
figures);  1881,  6,300,000;  1882,  7,088,000;  1883,  7,500,000; 
1884,8,200,000;  1885,8,500,000;  1886,9,400,000;  1887,  10,400,- 
000;  1888,  10,400,000;  1889,  10,900,000;  1890,11,573,509.  The 
same  is  true  of  the  line  of  roads  on  the  southern  side  of  the  city. 
There  is  every  single  year  a  steady  constant  growth. 

I  give  the  figures  from  the  last  report  of  the  railroad  commis- 
sioners for  1890.  I  did  not  include  the  Boston,  Revere  Beach  & 
Lynn  railroad,  and  I  did  not  include  the  Boston  &  Lynn  street  rail- 
way, because  I  did  not  have  the  figures,  but  these  are  the  published 
returns  of  the  group  comprising  the  Boston  &  Lowell,  Eastern, 
Boston  &  Maine  and  Fitchburg  on  one  side,  and  the  New  York  & 
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New  England,  Old  Colony,  Boston  &  Albany,  and  Boston  &  Provi- 
dence on  the  other  —  those  eight  roads  taken  from  the  report  of  the 
railroad  commissioners. 

Now,  the  street  railway  traffic  during  that  period  has  grown  as 
follows  :  In  1880  the  roads  now  under  the  West  End  system  carried 
59,000,000  passengers.  The  following  year  we  carried  63,000,000  ; 
the  next  year,  69,000,000;  the  next  year,  71,000,000;  the  next 
year,  76,000,000;  the  next  year,  80,000,000;  the  next  year,  86,000,- 
000;  the  next  year,  91,000,000;  the  next  year,  97,000,000;  the 
next  year,  104,000,000;  the  next  year,  114,000,000.  Therefore 
you  will  see  there  has  been  an  increased  movement  of  population' 
of  something  in  the  neighborhood  of  from  20,000  to  30,000  people 
a  day  every  year  more  than  in  tlie  previous  year.  The  increase  in- 
the  traffic  on  the  street  railways  has  been  within  that  time  nearly 
1 50,000  people  a  day.  While  we  carried  59,000,000  in  1880,  we 
carried  1 14,000,000  in  1890. 

There  seems  to  be  a  steady  growth,  and  it  seems  to  be  one  of  the 
most  encouraging  things  in  reference  to  the  future  of  the  city  of 
Boston  that  this  condition  of  things  does  exist. 

Now,  of  these  passengers  brought  in  the  year  1S90,  there  were 
reported  as  season  ticket  passengers  about  1 1,000  a  day  upon  these 
eight  roads,  and  reckoning  them  going  each  way,  or  reckoning  two 
trips  for  each  season  ticket  passenger,  there  is  an  average  of  5,500 
season  ticket  passengers  a  day  brought  into  the  city. 

Now,  where  do  these  people  go  ?  It  is  much  easier  to  say  where 
they  do  not  go  than  to  say  were  they  do  go,  because  they  scatter 
themselves  all  over  this  system  ;  but  I  was  desirous  to  get,  if  I 
could,  some  clew,  some  idea  of  how  much  of  this  travel  was  abso- 
lutely between  the  railroad  stations,  for  it  has  been  suggested  that 
the  travel  between  these  stations  was  a  very  important  element  to 
be  considered  in  this  connection,  and  I  went  to  the  Armstrong 
Transfer  Company  and  asked  them  how  many  passengers  and  how 
much  baggage  they  carried,  as  they  control  the  baggage  transporta- 
tion all  over  the  city.  I  thought  I  might  get  something  there  upon 
which  I  could  make  some  kind  of  a  guess  as  to  what  this  transpor- 
tation was  between  the  railroads.  The  Armstrong  Tran.sfer  Com- 
pany absolutely  control  the  carriage  service  of  many  of  these  roads, 
and,  so  far  as  the  baggage  system  of  transfer  is  concerned,  they 
control    the    whole,    absolutely.     I    have    had    a    letter    from    Mr.. 


s 

i     ' 

1  ^- 

1   m 

to:, '  *■■':■ 

! 

^M 


^   tinSBABCOCK&WtLCOKCtf 
,    BUILDERS   KEW    YORK. 


rABcocK*,wit,coxcq^ 
M>ERS.  MEW  ■;v.iCMik..i 


VIEW    OF    ONE    OF    THE    BABCOCK    &    WILCOX    CO.   BOILERS    IN    THE    CENTRAL 
POWER    STATION    OF    THE    WEST    END.      See   page  83. 


WEST    END    STREET    RAILWAY.  12/ 

Chamberlain,  the  manager  of  the  Armstrong  Company,  giving  me 
the  number  of  passengers  carried  between  the  railroad  stations  in 
the  month  of  November,  1891,  which  was  4,510.  That  is  an  average 
of  150  people  a  day,  taken  in  carriages  from  one  railroad  station  to 
the  other  by  the  Armstrong  Company.  Of  course,  I  do  not  under- 
take to  say  that  that  covers  the  whole  of  the  travel  between  these 
stations.  Those  people  were  carried  in  2,793  carriages,  and  they 
had  1,531  pieces  of  baggage. 

In  addition  to  that  the  Armstrong  company  moved  12,000  pieces 
of  baggage  from  all  these  stations  to  the  other  stations,  which  rep- 
resented a  very  large  proportion  of  the  people  who  stopped  in  the 
city,  and  then  found  their  baggage  at  the  depot  when  it  was  sent  in 
from  other  stations.  Well,  there  are  eight  stations  in  this  city,  and 
it  appears  that  the  Armstrong  Transfer  Company  carried  in  the 
month  of  November  across  this  city  1 50  passengers  from  all  these 
stations  to  every  other  railroad  station,  and  that  gives  for  each  sta- 
tion 20  passengers  a  day  carried  directly  from  one  railroad  station  to 
another ;  and  if  you  choose  to  analyze  it  still  further,  reckoning  the 
number  of  hours  in  which  this  travel  would  be  taken  of  course,  it 
becomes  very  small,  and  even  if  you  take  the  whole  amount  of  bag- 
gage at  12,000  pieces  for  the  month,  that  amounts  to  about  400 
pieces  delivered  from  all  these  eight  stations  a  day ;  that  is,  about 
50  pieces  of  extra  baggage  a  day  that  were  moved  on  an  average 
during  the  month  of  November  from  one  station  to  another. 

Now,  of  course,  I  do  not  wish  to  be  understood  as  saying  that  this 
represents  the  total  amount  of  travel  between  these  stations,  but  it  is 
evident  to  my  mind  that  the  amount  of  travel  between  these  stations 
is  very  small  as  compared  with  the  great  amount  of  passengers 
throughout  the  city.  It  appears  that  very  few  come  to  the  city  of 
Boston  for  the  purpose  of  passing  through  it,  but  come  here  to 
spend  a  little  time,  more  or  less,  for  one  purpose  and  another, 
but  they  do  not  come  to  the  city  of  Boston  for  the  purpose 
of  passing  directly  through  it.  Now,  if  the  future  development 
of  this  transportation  system  is  to  accord  with  the  experience  of 
the  last  15  or  20  years,  it  follows  that  within  the  next  10  years  the 
steam  railroads  and  the  street  railways  must  be  called  upon  to 
transport  double  the  number  of  people  that  they  are  carrying 
to.day. 

Looking  at  the  statistics  of   the  population  of   the  city  of   Boston 
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and  of  the  state  of  Massachusetts,  I  find  that  within  the  eight-mile 
limits  is  a  population  of  680,000  people.  The  West  End  system 
extends  to  every  one  of  those  towns,  excepting  Winchester.  Chel- 
sea also  is  reached  by  the  Boston  &  Lynn  road,  and  pours  its  traffic 
into  the  city  mostly  through  that  line. 

On  the  twelve-mile  limit  the  population  in  1890  was  872,482,  and  I 
have  made  a  calculation,  based  upon  the  estimate  made  by  Mr. 
Wadlin,  I  suppose,  as  to  the  growth  of  this  population  within  the 
next  10  or  15  years.  Basing  the  estimate  upon  the  experience  of 
the  last  five  years,  the  population  now  reached  by  the  West  End 
railway  within  the  eight-mile  limit  will,  in  1895,  be  806,000.  In 
1900  it  will  be  955,000,  almost  1,000,000  people,  and  within  the  12- 
mile  limit  in  1900,  there  will  be  12,029,111  people. 

Now,  it  is  a  very  significant  fact  in  connection  with  this  question 
that  the  growth  of  population  in  these  towns  surrounding  Boston 
where  the  street  system  of  transj^ortation  runs  has  been  the  largest 
average  growth  of  any  towns  and  cities  in  the  state.  The  average 
growth  of  these  towns  and  cities  throughout  this  district  is  upward 
of  19  per  cent,  in  the  last  five  years,  and  the  average  growth  of  the 
city  is  I  5  per  cent. 

Now,  any  system  of  transportation  which  can  produce  results  like 
these,  whether  it  be  a  system  of  street  transportation  or  a  system  of 
steam  transportation,  cannot  be  very  defective.  I  do  not  know  at 
all  what  the  system  is  on  the  steam  railroads,  but  I  say  that  if  it 
has  had  the  result  of  doubling  this  traffic  within  the  last  10  years, 
it  must  in  great  measure  meet  the  popular  demand,  and  this  sys- 
tem provides  the  best  social  conditions  which  it  is  possible  for  any 
community  to  live  under.  It  encourages  the  people  to  go  into  the 
suburbs  and  live  under  the  most  healthy  social  conditions,  and  it 
preserves  to  them  the  advantages  of  the  trade  of  a  large  city  with 
all  its  amusements  and  all  its  advantages. 

I  see  clearly,  more  clearly,  I  believe,  than  any  man  in  this  room, 
the  great  advantage  which  this  commission  can  do  to  this  commu- 
nity, to  this  whole  state,  by  devising  some  measure  which  shall  con- 
tinue the  system  substantially  as  it  exists  ;  and  how  shall  it  be  done  .-* 

Why,  it  seems  to  me  that  it  can  only  be  done  by  increasing  the 
service  on  substantially  the  same  lines  as   it  is  run   on  at   present. 

The  experience  of  the  street  railways  in  comparison  with  the 
steam  transportation  service  shows  that   the   shopping  communities 
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of  these  different  suburban  districts  desire  to  use  the  street  railway 
service  wherever  it  is  possible,  and  they  desire  to  be  carried  to  the 
nearest  point  to  the  shopping  district,  and,  recognizing  this  fact  in 
proposing  that  we  should  run  an  elevated  railroad  down  Harrison 
avenue,  we  kept  constantly  in  mind  that  this  great  community  that 
we  serve  desire  to  be  carried  to  the  nearest  possible  point  at  which 
they  can  do  their  business. 

They  not  only  desire  that,  but  they  desire  that  they  shall  be  car- 
ried fof  a  single  fare  of  5  cents.  To  many  of  us  here  it  is  of 
very  little  consequence  whether  an  individual  trip  to  the  city  costs 
5  cents  or  more,  but  it  is  of  large  consequence  to  many  of  the  peo- 
ple who  use  this  street  transportation  service  for  going  to  and  fro. 
The  street  system  of  transportation  now  gives  the  people  who  come 
and  go  to  and  from  the  city  of  Boston  a  service  they  could  not 
individually  obtain  for  10  or  20  times  that  sum.  We  take  people 
from  North  avenue,  or  some  point  four  or  five  miles  distant,  and  for 
10  cents  bring  them  in  and  out  of  Boston,  for  business  or  conven- 
ience, a  service  which  they  could  not  get  a  single  carriage  to  do 
for  them  for  less  than  several  dollars. 

Now,  it  is  greatly  for  the  interest  of  the  city  of  Boston  and  all 
this  section  that  this  system  should  be  continued  and  preserved  ; 
that  it  should  be  extended,  if  possible  ;  but  we  are  brought  face  to 
face  with  the  fact  that  the  streets  of  Boston  within  this  con- 
gested district  are  physically  incapable  of  any  increase. 

The  question,  then  is.  How  shall  the  i-oom  be  increased  .''  And  I 
having  studied  this  problem  with  the  conscientious  desire  to  find 
only  the  best  way,  not  simply  what  may  be  best  for  the  West  End 
Railway  —  while  I  admit  and  uphold  that  the  interests  of  the  West 
End  Railway  and  the  community  are  identical  and  cannot  be  sepa- 
rated —  I  believe  that  I  have  endeavored  with  absolute  sincerity  to 
study  this  problem  for  the  public  niterest  and  I  believe  there  is  no 
other  way  than  this,  except  some  system  which  no  private  corpora- 
tion can  for  a  moment  think  of  undertaking,  and  which  would 
involve  so  large  an  expenditure  of  money  that  the  advantages  of  it, 
in  consequence  of  the  increased  fare  over  it  necessary  to  pay  its 
cost,  will  be  largely  neutralized. 

Now,  this  system  that  we  have  proposed  is  this  :  We  propose  to 
connect  Tremont  street,  Shawmut  avenue,  Washington  street  and 
Broadway,  to  South  Boston,  with  the  northern  part  of  the  city  by  a 
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tunnel  commencing   at    the  junction    of  Tremont    and    Warrenton 
streets  and  emerging  at  Adams  square. 

This  preserves  substantially  the  line  of  travel  as  at  present 
exists,  and  we  have  provided,  when  public  necessity  and  convenience 
shall  require  the  development  of  an  elevated  railroad,  that  it  shall 
enter  and  leave  at  precisely  the  same  point. 

Now,  that  has  not  only  the  advantage  of  being  the  cheapest  sys- 
tem which  can  possibly  be  devised,  but  it  has  the  advantage  of 
giving  to  the  people  throughout  this  district  the  greatest  possible 
advantage  in  the  use  of  it.  It  places  cars  from  all  over  this  district, 
from  South  Boston  and  from  Dorchester,  Roxbury,  Brookline  and 
Cambridge  on  one  side,  and  East  Boston  and  Middlesex  county  on 
the  other  —  it  places  them  side  by  side,  whether  they  come  by  an 
elevated  or  a  surface  system,  and  gives  to  everybody  the  common 
advantage  of  each.  The  depot  is  so  arranged  that  any  man  coming 
upon  the  lines  of  the  West  End  road  from  all  over  the  district  can 
at  this  central  station  take  any  other  line,  and  go  whithersoever  he 
pleases.  I  believe  that  is  the  simplest,  and,  indeed,  the  only  feasi- 
ble, solution  of  this  question. 

I  believe,  that  if  in  the  judgment  of  this  commission  they  should 
see  fit  to  empower  the  West  End  Street  Railway  Company  to  do- 
this  work  and  the  necessary  legislation  can  be  obtained  under  which 
it  can  be  done,  this  system  of  street  transportation  which  has  done 
so  much  to  keep  the  moral  condition  of  this  community  pure,  and 
has  done  so  much  for  the  building  up  of  Boston  as  a  trade  centre, 
can  be  continued  :  but  the  West  End  Street  Railway  Company  can- 
not undertake  this  work  unless  you  are  willing  to  strengthen  its 
hands,  and  the  state  is  willing  to  strengthen  its  hands  by  removing 
from  them  the  danger  of  this  hostile  legislation. 

I  have  no  desire  to  waste  my  days  and  nights  in  anxious  thought 
as  to  how  the  West  End  shall  be  preserved  from  this  hostile  legisla- 
tion ;  and  even  if  it  were  different,  it  would  be  impossible  for  the 
West  End  Company  to  undertake  to  raise  this  money  under  the 
existing  condition  of  things ;  and  I  cannot  bring  this  too  plainly 
before  the  commission,  if  they  desire  to  have  this  work  done. 

I  believe  this  is  the  only  way  that  it  can  be  done.  I  believe  that 
whosoever  undertakes  this  work,  whether  it  be  the  West  End  Com- 
pany or  not,  the  public  necessity  and  convenience  are  so  united  in 
having  this  run  as  one  system  that  sooner  or  later  a  practical  con- 
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solidation  of  the  two  things  will  be  brought  about,  even  if  they 
were  to  start  separately.  If  the  city  desires  to  undertake  this  work, 
so  far  as  the  West  End  Company  is  concerned,  it  has  no  objection. 
But  it  seems  to  me  that  the  carrying  out  of  this  plan,  the  further 
extension  of  this  transportation  system  into  the  eight-mile  limit, 
and  then  as  time  goes  on,  into  the  twelve-mile  limit  can  be  done 
ultimately  by  the  West  End  Company,  if  the  state  and  the  city  will 
strengthen  its  hands  in  the  manner  I  have  indicated. 

Make  secure,  absolutely  secure,  the  money  which  the  commumity 
desires  to  have  invested  in  this  project,  and  thus  the  company  can 
obtain  it  at  the  cheapest  rate.  Sell  the  stock  at  auction,  if  you 
like,  but  make  this  so  secure  that  every  man  throughout  this  com- 
monwealth shall  feel  absolutely  safe  in  putting  his  money  into  the 
enterprise;  and  that  is  the  only  way  in  which  it  can  be  done. 
I  believe  there  is  no  service  which  can  be  performed  by  any  body  of 
men  in  the  state  of  Massachusetts  equal  to  this  which  this  commis- 
sion has  before  it.  A  wise  recommendation  on  this  matter  affects 
millions  and  millions  of  people. 

I  desire  to  say  in  this  connection  that,  for  the  immediate  relief  of 
the  community,  I  think  some  attention  should  be  paid  to  the  neces- 
sary widenings  of  our  streets.  During  the  last  lo  years,  as  I  say, 
the  passenger  service  over  these  streets  has  doubled  —  so,  likewise, 
has  the  team  traffic,  the  teams  necessary  to  supply  the  commissary 
department  of  all  these  cities  and  towns  —  and  if  the  streets  at  the 
North  End  of  Boston  were  as  free  to  travel  as  the  streets  at  the 
South  End  of  Boston,  the  influx  of  travel  from  the  North  End 
would  be  equal  to  what  it  is  from  the  South  End.  There  is  a 
greater  number  of  people  on  the  north  side  of  the  city  within  the 
eight  and  twelve-mile  limit  than  there  is  on  the  south  side  of  the 
city,  and  the  growth  within  the  last  five  years,  leaving  out  wards  lo 
and  12  of  Boston,  which  are  in  the  centre  of  the  city,  and  Charles- 
town,  which  has  had  so  small  a  growth  for  the  last  five  years,  the 
growth  on  the  north  side  of  the  city  is  absolutely  greater  in  number 
and  per  cent,  than  on  the  south  side,  and  therefore,  if  the  city  of 
Boston  will  but  open  its  avenues  and  allow  the  people  to  come  in, 
they  will  come  in  in  much  larger  proportion  than  they  have  ever 
done  before.  The  travel  from  this  side  will  meet  the  travel  from 
that  side,  and  in  well-nigh  equal  proportions. 

The  city  of  Cambridge  has  not  shared  in  the  general  prosperity 
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of  the  towns  surrounding  Boston,  largely,  in  my  judgment,  for  the 
reason  that  Boston  furnishes  it  no  adequate  entrances  into  the  heart 
of  the  city. 

The  life  blood  of  these  cities  and  towns  is  largely  drawn  from  the 
city  herself,  and  the  means  of  communication  to  and  fro  indicate 
the  ebb  and  flow  of  the  general  prosperity  of  those  communities. 
It  is,  therefore,  a  question  which  concerns  largely  this  whole  metro- 
politan district. 

And  I  think  that  this  plan  that  we  have  proposed,  if  it  could  be 
carried  out,  would  relieve  the  situation  more  than  it  has  been 
relieved  for  the  last  25  years.  If  this  commission  feel  like  recom- 
mending certain  widenings  which  would  relieve  the  streets  to  some 
extent,  and  should  consider  that  this  plan  which  we  have  proposed 
was  a  feasible  and  proper  one,  why,  the  sense  of  relief,  almost 
immediate  relief,  would  be  apparent  everywhere,  and  would  lead  to 
a  large  increase  in  the  value  of  property,  because  you  make  it  so 
much  easier  for  people  to  come  here. 

If  nothing  of  this  kind  is  done  so  that  people  from  the  north  side 
of  the  city  can,  without  the  hindrances  which  now  exist,  reach  the 
south  side  of  the  city  where  the  shopping  districts  are,  the  conse- 
quence will  be  that,  sooner  or  later,  they  will  cease  to  come  ;  they  will 
establish  centres  of  trade  and  of  amusements  of  their  own,  outside 
of  the  city  limits  ;  but  they  desire  to  come  here.  It  appears  from 
all  these  statistics  that  the  city  of  Boston  is  attracting  year  by  year 
a  larger  and  larger  area  of  trade  to  herself.  That  should  be  con- 
tinued ;  it  is  to  the  advantage  of  everybody  in  the  whole  district, 
and  it  seems  to  me  it  is  without  doubt  largely  for  the  benefit  of  the 
city  of  Boston. 

Now,  Mr.  Chairman  and  gentleman,  I  have  stated  the  case,  as  I 
I  understand  it,  so  far  as  the  West  End  Company  is  concerned. 
We  come  here  in  perfect  good  faith,  and  have  endeavored  to 
show  you  what  seems  to  us  the  only  feasible  plan  for  solving 
this  problem,  and  we  say,  furthermore,  that  if  the  state  will  put  us 
into  the  position  to  do  it,  we  believe  that  ultimately  we  can  carry 
it  out.      Without  that,  it  is  impossible  for  us. 


FOREIGN   RAILWAYS. 

Systems^of  Great  Britain — The  Great  Berlin  Viaduct  — 
London's  Famous  Underground  Railway  —  Equipment  of 
Foreign  Roads  —  Cost  of  Transportation,  etc.,  etc. 

TN  the  preceding  pages  it  has  not  been  our  aim  to  give  dry  sta- 
tistical matter  solely,  but  to  impress  upon  the  reader  the  great 
importance  and  magnitude  of  the  work  undertaken,  what  has  already 
been  accomplished  and  what  is  laid  out  for  future  accomplishment 
by  the  West  End  Street  Railway  Company. 

No  one  can  review  the  work  done  without  admiring  the  perfect 
system  brought  out  of  something  like  a  score  of  lines  owned  by 
competing  corporations,  each  one  of  whom  was  more  intent  on  get- 
ting some  advantage  over  its  rivals  than  it  was  in  improving  its 
service.  It  is  needless  to  say  that  the  improved  condition  under 
West  End  management  has  been  of  inestimable  value  to  the  city 
and  its  suburbs,  and  that  under  the  former  condition  of  the  street 
railways  of  Boston  it  would  be  an  utter  impossibility  to  accommodate 
one-half  the  present  population  who  patronize  street  railways. 
Everything  has  been  done  that  valuable  experience  could  suggest  to 
meet  the  growing  demands  of  travel,  and  every  inconvenience  com- 
plained of  by  the  public  has  been  promptly  remedied  where  it  was 
possible  to  do  so.  But  it  was  evident  that  the  horse  railroad  lines 
could  not,  under  the  most  favorable  conditions,  move  the  vast  num- 
bers who  required  transportation  without  creating  another  evil  — 
that  of  blockading  the  thoroughfares  to  such  an  extent  as  to  make 
them  almost  impassable,  a  trouble  greatly  aggravated  by  the  non- 
enforcement  of  the  city  ordinance  against  allowing  vehicles  to  stand 
in  the  street  longer  than  the  time  specified.  All  sorts  of  sugges- 
tions were  offered,  and  are  being  offered,  to  meet  the  changed  con- 
dition of  affairs,  some  of  which  have  sprung  from  those  who  are 
sincere  in  their  desire  to  see  the  city  well  served  in  this  particular ; 
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but,  at  the  same  time,  there  has  entered  into  the  discussion  of  the 
subject  of  rapid  transit  an  element  which  savors  strongly  of  dema- 
gogery,  and  which,  no  doubt,  has  had  a  tendency  to  influence  those 
who  are  indifferent  as  to  making  the  proper  investigation  for 
themselves. 

That  the  plans  now  well  under  way  by  the  West  End  Street  Rail- 
way Company  to  improve  the  service  is  the  best  that  can  be  devised 
for  the  city  of  Boston,  is  the  testimony  of  the  most  expert  engineers 
of  the  present  day,  and  that  it  is  not  only  the  grandest,  but  most 
colossal  in  its  proportions  ever  undertaken  by  a  street  railway  corpo- 
ration, is  conceded  by  the  highest  authorities  on  both  sides  of  the 
water. 

The  old  world  has  been  traversed  to  find  an  improvement  on  the 
system  in  vogue  in  Boston,  but  the  testimony  of  those  [who  have 
made  the  investigations  has  been  invariably  in  favor  of  the  former, 
and  strongly  so.  One  of  the  members  of  the  rapid  transit  commis- 
sion, who  went  abroad  on  such  a  mission,  the  Hon.  John  E.  Fitz- 
gerald, undoubtedly  made  a  thorough  investigation  of  the  subject  of 
street  transportation,  and  his  evidence  is  therefore  trustworthy  and 
valuable.  It  will  be  seen  from  his  report,  brief  extracts  from  which 
are  here  given,  that  he  saw  nothing  to  compare  with  Boston's  street 
railways  in  the  service  rendered  or  equipment.  He  says:  "The 
street  railway  cars  of  Great  Britain  or  the  continent,  which  I  have 
seen,  are  not  brought  to  that  perfection  in  build  which  has  been 
attained  with  us.  The  cars  are  heavy  and  are  behind  the  times,  if 
the  horse  cars  of  Boston  be  taken  as  a  standard.  There  are  usually 
seats  on  all  cars  and  omnibuses  outside,  much  like  the  double  deck- 
ers in  use  some  years  ago  on  the  Highland  line." 

The  street  railways  of  Glasgow,  Scotland,  and  Liverpool,  England, 
are  owned  by  the  city  and  leased  to  the  companies  operating  them,  the 
companies  equipping,  and  the  city  taking  care  of  the  lines,  and  as 
there  is  considerable  talk  in  this  country  about  municipal  ownership 
of  street  railways,  it  is  suggestive  of  what  might  be  expected  here 
under  similar  circumstances,  when  the  commissioner  says  that  "  this 
double  responsibility  has  been  the  cause  of  a  great  deal  of  friction 
between  the  city  and  the  company  running  the  lines." 

The  number  of  miles  of  horse  railroads  in  Great  Britain  is  about 
I, ooo,  representing  a  capital  of  over  ;^i 5,000,000,  of  which  400  is 
double  track.     They  carried  in  1890  over  350,000,000  of  passengers, 


WEST    END    STREET    RAILWAY.  135 

the  North  Metropolitan  of  London  carrying  about  36,000,000  of  the 
number. 

Their  net  receipts,  after  all  expenses,  was  about   ;2^5oo,ooo,  so 
that  it  will  be  seen  the  average  percentage  on  the  capital  invested  in 
street  car  management  does  not  exceed  three  per  cent,  and  in  some  . 
cases  falling  much  below  this. 

The  commissioner  gives  the  appended  table  showing  the  number 
of  passengers  and  the  average  price  per  passenger,  together  with 
the  average  profit  per  passenger,  on  the  eight  largest  street  railways 
in  Great*Britain  and  Ireland. for  the  half-year  ending  June  30,  1891, 
and  compiled  for  private  circulation  : 

Net 
Number  Average       Profit 

Passengers.  Fare.      Per  pass. 

Belfast 7,754,320  i.i4d.  .i8d. 

Dublin 8,251,440  i.6gd.  -33^1. 

Edinburgh 7,398,160  i.6od.  .2od. 

Glasgow 25,746,723  i.92d.  .i2d. 

Liverpool 16,592,443  i.98d.  .iid. 

London 30,527,176  i.i8d.  .I5d. 

London  Street.  .  .     12,174,904  i.24d.  .i8d. 

North  London  .  .  .    35,615,027  1.3 id.  .25d. 

From  this  table  it  will  be  seen  that  the  average  rate  of  fare  for 
every  passenger  who  rides  on  the  cars  of  these  largest  companies  in 
Great  Britain  and  Ireland  does  not  exceed  3  cents  per  passenger, 
though  the  fares  vary  from  2  cents  to  8  cents,  according  to  the  dis- 
tance run,  which  is  from  one  to  eight  miles. 

The  number  of  passengers  carried  by  the  West  End  Railway  for 
the  year  ending  September,  30,  1891,  was  119,264,401,  the  receipts 
from  which  were  $5,889, 179.98,  and  net  earnings  $1,523,424.88; 
against  which  there  were  dividend  charges  of  $888,317.50,  leaving 
a  balance  of  $89,991.37  to  be  carried  to  the  surplus  account.  Com- 
pared with  the  cost  of  operating  expenses  in  the  places  given  in  the 
above  table,  which  are  in  some  instances  al)out  half  what  they  are 
in  the  United  States,  it  will  be  seen  that  the  earnings  of  the  West 
End  Street  Railway  show  only  a  healthy  business  condition  and  a 
comparatively  small  surplus  for  the  magnitude  of  its  operations. 

Another  source  of  revenue  to  many  street  railway  companies  in 
Great    Britain   is   the   express   business.     Parcels    are    collected    at 
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certain  designated  stations  and  the  same  are  delivered  at  a  cost  of 
from  2  cents  to  16  cents,  according  to  weight.  This,  of  course,  is  a 
great  inconvenience  to  passengers  in  transit,  vvfho  must  wait  for  the 
loading  and  unloading  of  these  parcels,  a  practice  which  would  not 
be  tolerated  here  for  a  day.  Besides  this,  passengers  in  the  old 
country  are  not  allowed  to  take  any  luggage  into  a  car  or  on  the 
platforms  without  payment.  Here  it  is  not  by  any  means  an 
uncommon  sight  to  see  mechanics  boarding  the  cars  with  tool  boxes 
and  other  appliances  used  in  their  trades,  while  shoppers  often  pile 
the  front  platforms  of  cars  with  their  purchases,  greatly  to  the 
annoyance  of  the  drivers  and  motormen,  without  adding  anything  to 
the  receipts  of  the  company. 

It  is  quite  evident  from  all  the  testimony  on  the  subject  that  the 
means  of  transportation  in  vogue  in  the  old  country  would  not  be 
tolerated  here,  even  the  best  of  systems  there  being  manifestly  in- 
ferior to  the  worst  to  be  found  here,  the  equipment  of  foreign  rail- 
ways being  of  the  cheapest  and  most  uninviting  character  imagina- 
ble, while  the  transit  is  as  slow  as  poor  horses  are  capable  of  making 
it. 

As  Mr.  Whitney,  in  his  several  speeches,  has  given  much  valua- 
ble statistical  information  in  regard  to  street  railway  service  in  the 
old  country,  especially  Germany,  a  few  extracts  from  Mr.  Fitzgerald's 
report  to  the  rapid  transit  commissioners  in  regard  to  his  observa- 
tions in  England,  Ireland  and  Scotland  will  be  of  interest  in  connec- 
tion therewith.  "As  I  said  before,"  remarks  the  commissioner 
further  on  in  his  report,  "  in  none  of  the  cities  which  I  have  visited, 
did  the  horse  cars  come  up  to  ours,  either  in  Dublin,  Liverpool,  Lon- 
don, Paris,  Brussels,  or  Berlin.  They  all  seem  to  be  built  on  the 
same  heavy,  lumbering  pattern.  I  have  seen  nothing  in  any  of 
these  cities  that  a  Bostonian  might  envy,  so  far  as  horse  car  accom- 
modations are  concerned,  except  the  penny  fares  ;  but  our  long  dis- 
tance rides  are  much  cheaper  than  in  either  of  these  cities,  especially 
when  it  must  be  remembered  that  the  working  classes  in  any  one  of 
them  do  not  earn  one-half  that  which  a  mechanic  receives  here." 

In  regard  to  the  underground  roads  of  London,  and  his  general 
impressions  of  the  service  here  and  there,  Mr.  Fitzgerald  says  :  "  In 
connection  with  the  street  cars,  the  cheap  fare  for  short  distance 
travel  impressed  me  very  much,  and  the  testimony  of  those  connected 
with  the  street   car  management   invariably  was  that   it    increased 
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travel,  and  benefited  both  the  public  and  the  railroad  corporation. 
The  ordinance,  too,  prohibiting  the  loading  and  unloading  of  heavy 
teams  in  the  business  streets  of  London  during  certain  hours  of  the 
day  has  much  to  do  with  the  smoothness  by  which  travel  is  facili- 
tated, notwithstanding  the  enormous  number  of  omnibuses  and  cabs 
that  move  in  an  unbroken  procession  along  the  streets  of  London. 
If  a  like  ordinance  were  in  operation  here,  and  applied  to  Washington 
and  Tremont  streets,  much  of  the  congestion  which  now  prevails 
would  be  lessened.  Who  has  not  experienced  the  frequent  delays 
that  occt-ir  on  the  streets  mentioned  by  the  unloading  of  safes,  coal 
and  flagstones,  and  the  keen  delight  which  often  beams  on  the  faces 
of  the  drivers  of  these  heavy  teams,  feeling  that  they  can  retaliate 
on  the  horse  car  conductor  and  driver  for  being  so  often  obliged  to 
leave  the  track.  Slow  and,  heavy  teams  are  seldom  seen  on  the 
crowded  thoroughfares  of  London. 

"  The  electric  underground  railroad  of  London,  I  must  confess, 
though  it  be  treason,  perhaps,  to  say  so,  did  not  impress  me  favor- 
ably as  a  passenger  travelling  along  it,  and  that  impression  was- 
shared  by  nearly  every  person  to  whom  I  spoke  in  my  desire  to  get 
the  ordinary  passenger's  views  about  it.  I  went  to  London  to  in- 
spect it,  and  with  a  prejudice  rather  in  its  favor,  I  rode  over  it  a 
dozen  times  or  more.  I  inspected  it  from  a  rear  platform  by  the  aid 
of  a  lamp,  and  the  oftener  I  travelled  over  the  road,  the  less  favorably 
it  impressed  me  as  a  system  for  Boston.  I  found  that  the  air  is  fresh 
enough  in  the  tunnel  with  a  temperature  of  fifty  degrees,  but  that 
the  cars  are  invariably  closely  shut,  and  the  air  in  them  is  not  good. 
This  keeping  of  the  windows  and  doors  shut  is  necessitated  by  the 
great  draught  which  the  single  track  tunnel  has.  Then,  in  addition, 
there  is  a  noise  like  the  roaring  of  the  ocean  mingling  with  that 
which  electric  cars  usually  give,  making  the  short  trip  of  one  quar- 
ter of  an  hour  a  very  disagreeable  one  indeed.  I  asked  the  engineer 
if  it  were  possible  to  do  away  with  the  sound.  He  answered,  of 
course,  no,  but  it  could  be  lessened  by  lining  the  tunnel  with  some 
substance  that  absorbed  sound.  If  such  a  tunnel  were  built  in  Boston, 
the  temperature  in  it,  I  am  informed  by  the  engineer,  would  be  forty 
degrees,  not  a  very  inviting  place  for  delicate  persons  on  a  summer's 
day,  with  the  thermometer  outside  in  the  nineties. 

"  As  a  piece  of  engineering  I  presume  it  is  perfection,  but,   as  a 
mode  of  conveying  human  beings  from  one  part   of  a  great  city  to 
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another,  I  should  much  prefer  some  other  method  and  some  other 
feeling  when  travelling  than  the  burying-alive  feeling  which  one 
experiences  in  this  tunnel.  The  underground  district  railroad  of 
London  is  entirely  different.  To  be  sure,  the  odor  of  gas  is  some- 
times around,  but  a  gleam  of  light  comes  in  every  few  minutes.  It 
is  double-tracked,  too,  leaving  plenty  of  space  for  air.  It  has  open 
spaces  wherever  they  can  be  got.  The  temperature  of  the  tunnel 
is  about  the  same  as  that  of  the  outside  air.  There  is  no  intense 
wave  sound,  and  one  feels  in  riding  through  it  much  more  comforta- 
ble than  when  travelling  through  the  tunnel  of  New  York  &  New 
Haven  road  in  the  city  of  New  York. 

"  One  great  feature  of  this  road,  too,  is  that  it  affords  its  2:)atrons 
the  opportunity  of  connecting  with  nearly  all  the  great  railroads 
that  go  out  of  London.  In  addition,  it  enables  a  person  living  10 
or  more  miles  in  an  eastern  suburb  of  London  to  travel  to  any  part 
of  London  in  a  westerly  direction  or  to  a  western  suburb  10  miles 
out  without  change  of  cars,  and  what  this  underground  system  does 
for  London  the  viaduct  system  of  Berlin  does  for  that  city. 

"  By  how  much  light  is  above  darkness  for  a  traveller,  in  the  same 
measure  is  the  railroad  viaduct  of  Berlin  above  and  beyond  any  of 
the  other  modes  of  conveyance  which  I  have  seen.  But  its  perfec- 
tion is  not  alone  in  its  workmanship  and  the  fact  that  it  is  in  the  svm- 
shine,  but  it  consists,  also,  in  the  facilities  it  affords  for  travelling 
in  any  direction  east  and  west  and  to  any  part  of  Europe,  thus  not 
only  giving  the  citizens  of  Berlin  easy,  cheap  and  rapid  transit,  but 
forming  a  direct  line  of  communication  between  the  great  railroads 
of  the  German  empire. 

"  If  Boston  had  such  a  road,  the  people  who  live  in  its  northern 
suburbs  or  in  northern  New  England  would  come  from  their  respec- 
tive homes  to  one  central  station  on  the  north  side  of  Boston  and 
travel  over  this  viaduct  road,  which  would  have  three  or  four  sta- 
tions in  the  city  and  near  the  business  streets,  and  would  connect  at 
a  central  station  on  the  south  side  with  the  southerly  roads,  and 
could  go  to  any  southern  or  western  suburb  or  farther  south  or 
west,  thus  avoiding  the  necessity  of  buying  tickets  two  or  three 
times,  of  changing  baggage  or  of  travelling  across  the  town. 

"The  German  empire  built  the  road  I  have  described.  I  am 
much  afraid  no  private  corporation  could  afford  to  build  such  a  road 
here.      But  if  built,  no  matter  by  whom,  nobody  will  deny  that  it 
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would  be  of  inestimable  advantage  to  the  people  of  Boston  and  its 
suburbs,  and  would  solve  a  great  part  of  the  rapid  transit  ques- 
tion with  which  we  have  to  deal." 

The  elevated  viaduct  of  Berlin,  to  which  the  commissioner  refers, 
is  unquestionably  the  greatest  railway  in  the  world,  but  a  brief 
description  of  it  will  serve  to  show  the  impracticability  of  such  a 
system  for  Boston.  For  a  large  portion  of  its  length  the  stadtbahn 
of  Berlin  is  constructed  of  brick,  and  as  it  is  nearly  all  double- 
tracked,  such  a  structure  would  simply  mean  the  arching  over  of 
the  streets  of  Boston  with  masonry  and  shutting  out  the  light  of 
day  from  all  who  chanced  to  live  below  it.  Objection  has  been 
made  to  an  elevated  road,  for  the  reason  that  it  would  have  a  tend- 
ency to  darken  stores  and  dwellings,  necessitating  extra  expense 
for  lighting,  besides  rendering  them  unhealthy  for  their  occupants  ; 
but  what  would  be  said  were  a  viaduct  of  brick  to  be  constructed 
along  the  Public  Garden  and  Common,  resembling  somewhat  in 
appearance  an  elevated  canal.  This  is  what  the  great  stadtbahn  of 
Berlin  is — a  brick  viaduct  —  and  in  some  parts  of  the  city  the 
structure  reaches  to  the  fifth  stories  of  buildings.  It  is,  however, 
a  magnificent  piece  of  engineering  and  mechanical  skill  and  its  two 
principal  stations  in  that  city  are  simply  palatial,  one  of  them,  the 
Anhalter,  having  cost  upward  of  $4,000,000.  The  whole  system  as 
it  stands  to-day  in  the  German  Capital  is  estimated  to  have  cost 
upward  of  )j5 100,000,000,  and  leaving  out  of  the  estimate  entirely  the 
stations,  such  a  road  could  not  be  constructed  in  the  city  of  Boston 
for  less  money,  on  account  of  the  higher  price  of  labor  and  material 
here.  This  enormous  outlay  of  capital  represents  by  more  than 
$50,000,000,  the  total  expenditure  of  all  the  steam  railroads  enter- 
ing both  New  York  city  and  Boston  for  terminals,  a  nd  the  total 
sum  would,  probably,  be  enough  to  cover  the  cost  of  every  railroad 
in  the  United  States  in  this  respect.  Aside  from  the  impractica- 
bility of  a  viaduct  road,  it  will  readily  occur  to  the  least  experienced 
financier  that  such  a  scheme  would  be  simply  chimerical  from  a 
money  standpoint. 

As  has  already  been  stated,  the  Berlian  viaduct  was  built,  and  is 
owned  and  operated  by  the  German  government,  and  being  located 
in  the  capital  of  the  empire,  there  was  every  incentive  to  have  it  on 
as  grand  a  scale  as  possible.  The  question  of  dividends  for  invest- 
ors was  not  a  factor  in  considering  the   project ;  if   it   did   not  meet 
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expenses,  it  was  only  necessary  to  make  good  the  deficit  with  in- 
creased taxes.  In  a  country  where  one  man's  will  is  law,  such  great 
enterprises  are  possible,  as  the  common  people  are  never  consulted, 
or  their  interests  rarely  considered  in  carrying  them  out.  Capital- 
ists are  not  asked  to  invest  in  such  undertakings  by  the  monarchial 
governments,  therefore  they  can  have  no  parallel  under  a  form  of 
government  like  ours,  to  say  nothing  of  the  objections  which  might 
be  presented  topographically. 

The  enormous  expense  of  a  viaduct  road  for  Boston,  not  to  men- 
tion sanitary  considerations  or  the  ungainly  appearance  the  streets 
would  present  by  being  walled  up  with  masonry,  pretty  effectually 
disposes  of  any  serious  consideration  of  such  a  system  for  the  me- 
tropolis of  New  England. 

Every  person,  resident  or  non-resident,  should  be  interested  in 
the  subject  of  street  transportation  in  Boston,  for  various  reasons. 
Those  who  are  permanent  residents  are  enabled  by  the  street  rail- 
ways to  live  in  more  comfortable  quarters  in  the  sparsely  settled 
outlying  districts,  thus  securing  cheaper  rents  and  more  healthful 
physical  and  moral  surroundings,  while  to  the  occasional  visitor  they 
offer  a  relief  from  the  bewilderment  which  is  sure  to  be  experienced 
in  attempting  to  get  from  one  point  to  another  through  its  circuit- 
ous streets.  The  great  number  who  daily  visit  Boston  from  all  over 
New  England  and  other  sections  of  the  country  as  well,  makes  the 
subject  one  of  almost  national  importance,  or,  at  least,  wider  reach- 
ing in  its  scope  than  would  be  the  case  were  any  other  city  in  the 
Union  under  consideration.  To  this  fact  can  doubtless  be  traced 
the  great  interest  manifested  in  almost  every  quarter  of  the  country 
when  the  matter  of  street  transportation  comes  before  the  Legisla- 
ture or  any  other  deliberative  body  for  discussion  and  furnishes  a 
topic  for  the  newspaper  press  from  Maine  to  California.  So  difficult 
has  the  problem  seemed  to  some  that  it  has  been  made  a  subject  for 
caricature,  and  furnished  an  inexhaustible  theme  for  cranks,  dream- 
ing theorists  and  impracticable  inventions  of  every  description 
imaginable. 

But  the  proof  of  the  pudding  is  found  in  the  eating,  and  not  in 
chewing  the  string  of  the  bag  in  which  it  was  cooked.  We  have 
seen  the  street  railway  system  of  Boston  emerge  from  a  number  of 
lines  all  at  cross  purposes  with  one  another  and  placed  under  a  man- 
agement   which   made   it    the   admiration   of  every   country   in    the 
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world  where  street  traffic  of  this  character  is  known.  This  man- 
agement is  composed  of  men  who  have  made  street  railway  trans- 
portation the  study  of  their  lives,  and  many  of  them  have  been 
identified  with  it  in  the  various  details  of  construction,  equipment 
and  operation  since  the  inception  of  the  business  in  this  country. 
That  they  are  men  of  the  highest  type  of  character  and  unusual 
intelligence  and  experience  for  the  positions  they  occupy,  is  con- 
firmed by  the  success  which  has  attended  their  efforts  to  furnish  a 
system  ivhich  should  meet  the  requirements  of  the  public. 

Of  course  perfection  is  not  to  be  expected  in  supplying  the  needs 
of  a  great  and  growing  city  like  Boston  in  the  matter  of  street  rail- 
way service,  but  the  question  arises,  Could  any  other  set  of  men, 
under  like  circumstances,  have  improved  upon  what  has  already  been 
done  and  what  is  being  done  by  the  West  End  Street  Railway  ? 
To  those  who  will  take  the  pains  to  properly  inform  themselves  on 
the  subject  there  can  be  but  one  answer  to  the  question,  and  that 
an  emphatic  negative. 

The  great  electrical  system  which  is  now  fairly  inaugurated  will 
meet  all  the  demands  for  rapid  transit,  for  many  years  to  come,  more 
effectually  than  anything  yet  proposed,  or  which  can  be  devised  for 
the  purpose  ;  but,  like  everything  else  new  and  radical  in  the  change 
involved,  people  must  be  educated  up  to  it.  This  is  not  an  easy 
task  where  prejudice  is  so  strong  as  to  entirely  overlook  the  advan- 
tages it  offers,  and  people  are  not  willing  to  be  convinced  under  any 
circumstances,  but  throw  every  obstacle  in  the  way  of  its  success  with  a 
fiendish  satisfaction.  It  is  claimed  by  the  opponents  of  electric 
railways  that  they  are  a  constant  menace  to  life,  but  this  is  not  borne 
out  by  experience  or  available  statistics  in  any  place  where  they  are 
operated.  The  testimony  of  expert  electricians  is  altogether  against 
such  a  theory,  and  that  the  danger  from  a  current  largely  exists  in 
the  imagination  of  the  over-sensitive,  was  amply  proven  before  the 
Massachusetts  Committee  on  Street  Railways  in  the  Legislature  of 
1889.  Prof.  Elihu  Thomson  of  the  Thomson-Houston  Electrical 
Company,  than  whom  no  higher  authority  is  known  to  electrical 
science,  testified  before  that  committee,  and  in  the  course  of  his  tes- 
timony he  said  in  reply  to  the  question  as  to  whether  the  current 
that  is  used  in  street  cars  is  dangerous  to  life  : 

"  The  growth  of  electric  railways  has  undoubtedly  been  very  rapid 
of  late,  and  as  you  have  heard  stated  here,  there  are  something  like 
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fifty  roads  in  operation  at  the  present  time  (March,  1889).     The  ex- 
perience  of  these   roads  has   dated  back  several  years.      Some  of 
them,  no  dou))t,  were  crudely  arranged  at  first,  but  the  whole  matter 
is  becoming  rapidly  systematized  and  taking  very  much  better  shape. 
In  order  to  convey  electricity  any  considerable  distance  it  is  neces- 
sary that  we  provide  conductors  to  convey  the  current.      We  must 
also  use  a  certain  pressure  on  the  current,  or  the  electricity  will  fail 
to  be  carried.      In  arc  lighting  this  pressure  rises  to  as  high  a  point 
sometimes  as  3,000  volts,  and  yet  I  have   known   men  to  come  in 
contact  with  such  wires,  getting  the  full  strength,  and  not  be  killed. 
There  are  a  few  other  cases  where  people  have  met  with  fatal  acci- 
dents by  putting  their  hands  on  wires  with  a  current  of  from  2,000 
to  3,000  volts.      By  common  consent,  however,  the  electrical  frater- 
nity have  dropjDcd  down  to  a  voltage  as  low  as   500  volts.     That  is 
the  voltage  which  is  now  used  on  electric  railways.     The  object  of 
dropping  the  voltage  is  to  get  two  things  ;  that  is,  to  secure  safety, 
and  at  the  same  time  secure  freedom  from  the  tendency  of  the  cur- 
rent to  leave  the  wire,  either  on  the  car  or  anywhere  else.     The  de- 
sire is,  of  course,  to  keep  that  pressure  which  will  transmit  the  cur- 
rent over  the  line.      We  could  operate  the  roads  with  1,500  to  2,000 
volts,  but   that   is  not  feasible  or  advisable ;    we  would   find   more 
difficulties  in  the  construction  of  our  motors.    We  are  forced  to  keep 
the  current  down  in  pressure.     A  great  deal  has  been  said  about  the 
volume  of  the  current  existing  on  these  lines.     I  say  that  that  has 
nothing  to  do  with  it  whatever.     The  volume  of  the  current  is  noth- 
ing ;  it  is  merely  the  pressure  which  is  to  be  taken  into  account  ;. 
and  this  whole  question  hinges  on  whether  500  volts  is  a  dangerous 
pressure  or  not.     That  is  the  whole  thing,  —  whether  500  volts  is  a 
dangerous  pressure  or  not.      Now,  it  is  a  fact,  as  I  am  told,  that  the 
Western  Union  Company  use  on  some  of  their  lines  in  New  York 
city  more  than  400  volts  ;  they  use  dynamos  for  working  long  lines. 
I  have  heard  of  various  instances  where  the  leakage  in  bad  weather 
has  been  so  strong  that  the  instruments  were  overcharged  and  the 
operators  could  not  even  adjust  their  instruments  with  the  pressure 
being  as  great  as  that.     They  use  the  dynamos  to  replace  a  certain 
number  of  battery  cells.     The  number  which  they  would  replace  of 
the  Gove  type,  taken  as  an   example,  would  be  about  240   battery 
cells.      It  does  not  seem  to  them  that  that  voltage  has  any  particular 
danger  in  it. 
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"  They  have  substituted  dynamos  having  a  current  of  large  capa- 
city in  place  of  their  batteries,  and  still  they  find  no  difificulties  with 
it.  The  pressure  is  not  high  enough  to  do  any  harm  to  the  person. 
It  is  true  that  it  is  a  pressure  which  will  give  a  shock.  Nobody 
denies  that.  Almost  any  pressure  will  give  a  shock,  but  the  ques- 
tion here  is  whether  it  is  capable  of  giving  a  fatal  shock.  I  do  not 
think  any  evidence  has  been  produced  here  which  shows  that  it  can 
produce  a  fatal  shock,  or  has  produced  a  fatal  shock,  which  is  the 
important  point.  There  are  fifty  roads  in  operation.  We  are  pre- 
pared to  produce  testimony  in  regard  to  persons  who  have  come  in 
contact  with  a  current  and  have  not  been  injured  more  than  to  get 
an  electric  shock.  I  have  occasionally  touched  conductors  of  very 
much  higher  voltage  than  these.  I  at  one  time  caught  hold  of  a 
conductor  having  a  voltage  of  10,000  volts  for  a  few  moments.  I 
got  a  very  severe  shock,  but  it  did  not  kill  me.  On  one  occasion 
I  caught  hold  of  an  alternating  current  of  1,000,  which  you  have 
spoken  of  as  an  exceedingly  dangerous  current,  and  that  did  not 
kill  me.  I  do  not  say  that  I  would  voluntarily  take  hold  of  one  of 
these  conductors  and  take  that  shock,  any  more  than  I  would  go 
and  have  a  tooth  extracted  without  any  reason  for  it.  But  I  do 
say  that  the  escapes  from  serious  injury  from  much  higher  voltages 
than  1,000  volts  are  frequent.  The  voltage  which  is  now  used  on 
electric  railways  has  been  reduced  to  that  which  has  been  agreed 
upon  as  the  practical  pressure  to  use,  involving  safety  and  effi- 
ciency throughout  the  whole  system. 

"  A  good  many  points  have  been  brought  up  here  which  it  is 
hardly  worth  while  to  touch  upon,  but  I  am  impressed  with  their 
contradictory  character  in  many  cases.  Sometimes  we  hear  of  the 
impossibility  of  touching  the  wires  and  of  the  impossibility  of  fire- 
men cutting  the  wires,  because  they  are  dangerous.  We  hear  the 
statement  made  that  firemen  will  receive  shocks.  All  they  have 
got  to  do  is  simply  to  have  nippers  with  a  wooden  handle.  They 
can  cut  any  wire  without  any  trouble.  The  wires  can  be  cut  very 
nicely  by  an  ordinary  pair  of  pliers  without  any  danger  whatever. 
I  can  say  that  there  is  not  the  slightest  difficulty  in  removing  all 
the  wires  in  a  very  short  time,  if  you  choose,  without  any  danger  to 
people  standing  by. 

"The  danger  to  persons  is  absolutely  nil.  The  conductor  comes 
up  from  the  top  of  the  car  and  is  heavily  insulated.      That  is  neces- 
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sary  in  order  to  have  it  stand  moisture.  It  would  give  out  at  once 
if  we  did  not  have  the  circuit  on  the  car  thoroughly  insulated, 
covered  in  as  fully  as  possible,  to  prevent  it  from  coming  in  contact 
with  the  car  track  itself.  In  fact,  a  car  body  is  constructed  of 
material  which  will  not  convey  a  current  of  500  volts  at  all.  As  to 
the  danger  to  watches,  although  I  have  not  heard  any  complaints  of 
any  trouble  of  that  kind,  I  should  say  that  there  might  be  some 
little  effect  on  watches  not  made  non-magnetical  ;  but  the  great 
watch  iirms  now-a-days  are  making  watches  which  will  get  over  that 
difficulty.  In  fact,  it  is  being  regarded  as  essential  that  a  man  must 
be  equipped  with  a  non-magnetic  watch  in  these  days  of  electrical 
growth.  I  have  in  my  pocket  a  time-piece  of  that  character,  which 
I  can  put  in  a  dynamo  with  the  strongest  possible  magnetic  field 
and  it  will  not  affect  its  running  at  all." 

As  Professor  Thomson's  testimony  is  of  a  very  instructive  char- 
acter in  regard  to  the  subtle  fluid,  the  reader  will  pardon  the  space 
occupied  by  a  few  more  striking  points  in  his  evidence  before  the 
legislative  committee.  In  answer  to  the  question  of  how  the  10,000 
volt  current  was  taken  by  him,  he  replied  : 

"  It  was  taken  from  an  alternating  machine  working  the  primary 
of  an  induction  coil,  and  the  secondary  of  the  induction  coil  was 
taken  into  my  hands  by  accident,  and  I  got  the  full  strength.  The 
probable  reason  I  survived  was  that  I  jumped  away  quickly.  I  said, 
"  Here,  you  jump  out  of  this,  or  you  are  dead."  I  knew  10,000 
volts  would  kill  me.  It  was  capable  of  leaping  from  one  wire  to 
another,  and  at  a  distance  of  three-eights  of  an  inch,  and  without 
first  contacting  them.  I  got  hold  of  the  wires,  and  took  the  current 
in  my  body.  The  volume  I  had  at  that  time,  I  was  satisfied,  was 
sufficient  to  kill  me.  But  there  was  an  enormous  pressure,  10,000 
volts  ;  it  had  the  power  to  jump  through  the  air,  and  I  got  the  full 
effect  turned  both  ways.  It  went  through  me  both  ways  fifty  times 
a  second,  this  way  and  that  way,  and  the  only  effect  I  felt  was  that 
my  arms  were  numb  when  I  got  away." 

The  Professor  was  then  asked  what  would  have  been  the  effect 
had  the  current  been  50  or  100  amperes,  and  he  said  he  had  never 
heard  of  such  a  case.  He  believed  that  a  man  receiving  such  a 
charge  "  would  be  instantly  vaporized  —  would  disappear  in  smoke. 
But  10,000  volts  would  not  do  that.  It  would  require  a  lightning 
discharge.      Cases    have    been    reported,"  the    Professor   continued, 
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"  where  men  have  been  struck  with  lightning  where  they  have  been 
found  considerably  burnt  by  a  very  heavy  lightning  discharge  pass- 
ing directly  through  them,  an  amount  made  up  of  so  much  horse- 
power, so  that  it  practically  disorganizes  and  vaporizes  the  whole 
structure.  A  tree  may  be  struck  by  lightning,  and  every  particle  of 
moisture  in  it  may  be  vaporized  in  an  instant,  and  the  tree  be  ex- 
ploded in  every  direction,  but  I  never  knew  of  a  case  of  that  kind  in 
a  man.  We  are  getting  beyond  any  ordinary  voltage  produced  by 
any  apparatus  at  our  disposal  that  could  produce  an  effect  like  that." 

In  regard  to.  the  safety  of  the  electrical  system  in  thunder  storms, 
Professor  Thomson  stated  what  nearly  every  one  has  observed,  "  that 
as  the  number  of  electric  wires  increase  in  a  city,  there  is  less  trouble 
from  thunder  storms.  That  is,  there  are  so  many  points  of  escape 
for  lightning  discharges  that  very  few  places  in  cities  are  struck  and 
injured  during  a  thunder  storm.  In  the  country,  in  a  suburban  dis- 
trict, a  wire  of  course,  might  be  struck,  but  look  at  the  chances  of 
its  going  to  the  ground  !  It  is  only  insulated  by  a  little  porcelain 
knob  from  the  side  wires,  which  are  often  connected  by  a  most  com- 
plete circuit  with  the  ground,  and  we  also  provide  lightning  arrest- 
ers, putting  them  along  the  line  as  often  as  they  may  be  needed, 
for  carrying  off  any  charge  which  could  jump  more  than  one-six- 
teenth of  an  inch.  Lightning  will  jump  a  mile  in  many  discharges. 
I  would  put  a  line  of  lightning  arresters  along  the  road  which  would 
carry  off  any  current  that  can  jump  one-sixteenth  of  an  inch,  to  the 
ground.  Is  not  that  sufficient  protection  ?  The  fact  is,  if  the  light- 
ning ever  strikes  a  line  it  will  find  a  number  of  points  of  escape,  and 
will  not  affect  the  car,  or  go  through  the  car;  it  will  jump  at  once  at 
the  lightning  arrester." 

"  Does  it  not  happen  in  some  cases  that  lightning  flies  along  the 
overhead  conductor,  and  is  grounded  without  passing  through  the 
lightning  arrester  ?  "  was  asked  ;  to  which  the  Professor  replied  : 
"  I  should  say  some  would  pass  through  the  motors,  and  in  other 
cases  the  trolley  wires  would  act  as  a  first-class  lightning  rod  to  any 
person  in  the  car.  It  would  follow  the  conductor,  which  is  able  to 
carry  an  enormous  current,  and  would  go  to  the  ground  without  en- 
tering the  car  at  all.  In  other  words,  a  man  on  a  locomotive,  with 
metal  around  him,  carrying  a  circuit  from  the  top  of  the  cab  to  one 
below,  is  not  going  to  be  struck  with  lightning  at  any  time,  and  that 
is  the  condition  in  all  these  cases." 
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To  the  question,  "  In  case  of  a  very  heavy  lightning  discharge, 
wouldn't  it  fuse  the  motor  wires  ?  "  answer  was  made  that  it  would 
not.  "  It  would  simply  jump  when  it  got  near  the  ground.  Light- 
ning doesn't  have  time  to  fuse  that  motor  wire.  It  jumps  to  the 
ground  when  it  is  near  the  ground.  It  passes  through  the  circuit  of 
least  resistance  —  the  least  inductive  resistance,  not  the  least  elec- 
trical resistance.  In  other  words,  I  must  explain  that  a  little  further. 
Lightning  acts  differently  from  the  ordinary  electrical  current.  The 
lightning  is  discharged  with  great  suddenness.  Now,  if  I  try  to 
make  it  pass  through  a  coil  of  wire,  it  will  jump  across  a  space  in 
the  air,  rather  than  go  through  that  coil  of  wire,  which  would  be  700 
or  800  feet  in  length  ;  it  would  rather  jump  this  space  in  the  air  and 
go  to  the  ground  that  way.  Suppose  it  comes  down  from  the  over- 
head wire,  and  finds  the  coils  of  the  motor  altogether  too  long  for  it, 
it  would  take  the  next  nearest  iron  post,  the  nearest  metal  post, 
which  is  only  probably  a  quarter  of  an  inch  away  at  any  point,  and 
will  go  to  the  track  that  way.  In  other  words,  it  will  shunt  the 
motor,  and  we  put  on  devices  for  that  very  purpose,  to  prevent  in- 
jury to  the  motor.  We  put  on  a  little  jumping  space,  so  that  the 
lightning  can  jump  that  .space  and  not  damage  the  motor,  because  it 
may  tear  through  some  part  of  the  insulated  motor,  and  we  there- 
fore make  a  jDoint  for  it  to  reach  the  ground  easily." 

Mr.  Charles  J.  Woodbury,  second  vice-president  of  the  Boston 
Manufacturers'  jVfutual  Fire  Insurance  Company  and  engineer  for 
twenty  companies  known  as  the  Factory  Mutual  Insurance  Com- 
pany, gave  his  experience  in  regard  to  the  danger  incurred  by 
receiving  a  shock  of  500  volts.      He  said  : 

"When  I  was  in  Philadelphia,  in  1884,  looking  up  some  matters 
pertaining  to  the  conduit  systems,  I  received  a  shock  from  one  of 
the  Brush  arc  lighting  circuits  there  in  the  city  without  any 
injury,  above,  of  course,  a  sharp  pain  at  the  time,  and  I  remember 
the  question  of  the  effect  or  shock  of  the  electrical  lighting  arc 
current  when  I  was  at  the  United  States  Electric  Lighting  Com- 
pany's works  in  Newark ;  Mr.  Edward  Weston  showed  that  he 
could  take  the  shock  from  one  of  his  dynamos  operating,  I  believe, 
fifteen  lights  in  a  circuit,  by  touching  his  hands  upon  the  binding- 
posts,  and  I  found  that  I  could  also  do  it.  That  would  be  from 
three  hundred  and  fifty  to  perhaps  five  hundred  and  twenty  volts, 
but  of  course  there  are   others    that   have   taken  very  much  higher 
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shocks,  but    I   refer  to  that  as   something   within  my  recollection, 
and  where  there  was  no  injury  or  burning  even." 

William  Go  wan,  an  employee  of  the  Crescent  Beach  electric  rail- 
way, testified  that  he  received  a  shock  from  a  current  of  500  volts 
without  other  injury  then  raising  two  small  blisters  on  his  fingers, 
while  Chas.  J.  Van  Depoele  of  the  Thomson-Houston  Company 
testified  that  he  had  received  shocks  from  500  volt  currents  many 
times  without  injury,  and  that  he  would  take  such  a  current  in 
presence  of  the  committee  at  any  time  when  desired. 

Professor  Thomson  said  in  regard  to  the  falling  of  telephone  and 
other  wires  on  the  central  conductor  of  the  overhead  electric  car 
system,  that  those  wires  ought  to  be  supported  better  than  they  are. 
"  They  are  flimsy ;  they  are  not  properly  supported,"  remarked  the 
Professor.  "  Support  them  as  you  would  the  electric  road  wire, 
which  has  to  stand  the  jar  of  the  trolley,  and  they  will  not  come 
down.  But  the  matter  of  other  wires  coming  in  contact  with  the 
conductors  has  always  been  brought  up  whenever  a  new  system  of 
wires  has  been  introduced,  and  every  system  which  has  been 
stronger  than  others,  and  the  failure  has  been  the  failure  of  the 
lijrhter  wires  all  through.  The  iron  wires  rust  out  and  on  the 
slightest  provocation  they  drop  down  on  the  other  wires  ;  but  dan- 
ger from  that  can  be  easily  obviated.  Suppose  you  run  out  guard 
wires  at  short  distances  above  the  central  wire,  then  if  a  wire  drops 
down  it  will  not  sink  to  the  car  current  line.  Ground  the 
heavy  guard  wire  and  have  a  line  come  down  on  it.  If  it  touches 
the  electric  road  wire  it  will  burn  the  connecting  link  in  a  moment. 
There  is  no  telephone  wire  in  use  which  would  not  be  burned  out 
in  an  instant.  If  this  safeguard  cannot  be  provided  you  have  still 
others,  but  simply  grounding  the  upper  wires  —  connecting  it  with 
the  ground  —  suffices.  Now,  if  the  telephone  wire  sags  from  any 
cause,  in  almost  all  cases  it  will  not  probably  touch  the  under  wire 
at  all,  and  in  any  case  in  which  it  does  touch  it  will  produce  such  a 
flow  of  current  that  the  wire  will  simply  break  the  connection, 
leaving  you  as  before  in  extra  good  condition  to  carry  your  current 
to  the  cars.  These  are  all  precautions  which  can  be  adopted  and 
are  well  known  at  the  present  time." 

Josiah  O.  Bennett,  president  of  the  Cambridge  Electric  Light 
Company,  in  giving  his  evidence  as  to  danger  from  electric  wires, 
says  :  . 
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"  We  have  never  had  a  claim  made  against  our  company  for  any 
damage  from  any  cause,  nor  has  there  been  any  injury  to  any 
employee  from  electric  wires  of  any  serious  character,  nothing  from 
which  any  one  has  not  in  a  short  time  recovered.  I  would  like  to 
state  in  this  connection  that  our  employees  are  insured  by  the 
Employers'  Liability  Association,  for  almost  the  same  rates  used  in 
the  most  favored  cases  ;  that  is  for  sixty  cents  a  hundred  dollars  of 
pay  roll  per  annum.  They  get  the  full  indemnity,  ;^5,ooo  apiece  for 
every  man.  That  shows  that  the  Employers'  Liability  Association, 
who  have  made  a  most  careful  examination,  were  satisfied  that  the 
danger  of  death  from  currents  of  electric  wires  was  very  small 
indeed. 

"  We  are  running,  and  have  been  for  a  year,  currents  of  400 
volts  potential,  for  operating  motors  in  Cambridge,  and  I  have  not 
heard  of  any  injury  or  of  the  slightest  trouble  from  that  current. 
We  are  also  running  500  volt  currents,  and  we  have  not  received 
any  complaint  about  those.  We  are  also  running  2,500  volt  currents, 
and  in  their  operation  it  has  been  shown  that  the  tendency  is  to 
throw  off  a  person  who  comes  in  contact  with  the  wires  ;  he  does 
not  retain  the  wires  long  enough  to  receive  any  serious  injury,  and 
the  only  way  in  which  we  have  known  of  a  man's  being  hurt  is  from 
his  being  thrown  from  a  pole  and  from  concussion  on  falling  to  the 
ground,  not  by  the  current  itself." 

Gen.  E.  W.  Hincks,  chairman  of  the  Committee  of  Roads  and 
Bridges  in  the  city  of  Cambridge,  very  tersely  puts  the  matter  of 
danger  in  these  words  : 

"  We  in  Cambridge  have  been  examining  that  point  as  a  practi- 
cal question,  for  the  purpose  of  securing  the  best  method  of  relief 
for  our  people,  who  have  long  suffered  from  unsuitable  transporta- 
tion. Every  man  in  this  country  knows  that  during  the  last  four 
months  (March,  1889)  there  has  been  such  an  impetus  in  the 
demand  for  electric  motors  for  almost  every  purpose  that  many 
thousands  of  inexperienced  men  have  of  necessity  been  employed 
in  electrical  works  ;  and  during  that  period  of  four  months  I  have 
yet  to  learn  that  there  has  been  a  single  fatal  accident  resulting 
from  the  use  of  electrical  currents  among  those  employees,  or  result- 
ing from  the  operation  of  cars  themselves.  The  only  case  of  fatal- 
ity was  that  of  the  poor  mule  who  has  been  immortalized,  and  in 
this  instance  there  was,  unfortunately,  no  post  mortem  examination. 
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He  had  the  misfortune  to  die  in  the  vicinity  of  a  railroad  wire. 
The  papers  record  the  case  of  a  horse  who  was  frightened  to  death 
by  a  locomotive  ;  it  may  be  that  this  poor  mule  met  his  fate  in  the 
same  way.  We  have  not  a  single  fatal  accident  recorded  from  the 
use  of  electric  motors  for  the  last  four  months  ;  but  every  member 
of  this  committee  knows  the  destruction  produced  by  another  motor 
which  has  been  operated,  and  the  power  of  which  has  been  deeply 
studied  for  the  last  eighty  years.  Within  the  last  four  weeks  I 
have  seen  accounts  in  the  paper  of  seven  accidents  in  which  from 
twenty  to  eighty-three  lives  were  sacrificed  by  the  use  of  steam 
motors.  If  restricted  legislation  is  to  be  tried  with  regard  to^ 
motors,  it  seems  to  me  it  should  be  brought  to  bear  against  the 
steam  motor  rather  than  against  the  safer  motor  of  electricity. 

"  In  Cambridge  we  are  very  greatly  interested  in  securing  better 
methods  of  transportation  than  we  have  got,  and  we  feel  that  it 
would  be  an  injustice  to  deprive  us  of  this.  I  believe  the  people  of 
Cambridge  have  no  preference  for  any  particular  electrical  system. 
The  field  is  broad,  and  the  man  who  creates  the  most  economical 
electrical  motor,  which  can  be  operated  with  safety  and  efficiency, 
will  find  field  enough  for  its  use,  without  attempting  to  exclude  any 
other  by  legislative  restriction  ;  its  very  superiority  will  exclude 
others  ;  everything  else  will  yield  to  it,  because  the  electric  motor 
has  come  to  stay,  and  the  best  only  will  survive  ;  the  survival  of 
the  fittest  is  the  doctrine  just  now  to  put  in  force." 

Mr.  Frank  Leonard  Pope,  editor  of  a  prominent  electrical  journal 
of  New  York  city  and  a  practical  electrical  engineer,  in  a  letter 
dated  Feb.  26,  1888,  says: 

"The  dangers  to  persons  and  property  arising  from  the  multipli- 
cation of  the  electric  wires  in  streets,  thoroughfares  and  public 
places,  although  to  a  certain  extent  justified  by  facts,  have  been 
unreasonably  exaggerated.  It  is  clear  to  every  observant  person 
that  the  use  of  electricity  for  lighting  and  motive  power  is  rapidly 
becoming  one  of  the  most  potent  factors  of  modern  civilization,  and 
cannot  but  enormously  increase  the  comforts  and  conveniences  of 
life,  but  the  facilities  of  manufacture  and  transportation.  This 
development  of  electrical  enterprises,  so  desirable  in  many  respects, 
may  be  seriously  hampered  by  unreasonable  prejudice,  and  illiberal 
and  unnecessary  restrictions.  It  is  my  conviction  that  the  policy  of 
the  State  should  lie,  not  in  the  direction  of  prohibition   or  arbitrary 
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restrictions  iii^on  the  construction  and  use  of  electric  conductors, 
but  in  that  of  rigid,  and  at  the  same  time  intelligent,  supervision 
and  regulation.  With  such  supervision  and  regulation  the  dangers 
both  to  person  and  property  may  be  reduced  to  a  minimum.  Under 
the  management  and  oversight  of  well  instructed  and  careful  per- 
sons electricity  is  one  of  the  least  dangerous  forms  of  force  ;  but  in 
the  hands  of  ignorant  and  careless  persons,  it  may  easily  become 
one  of  the  most  dangerous. 

"  The  foregoing  remarks  must  be  understood  as  applying  to  electric 
service  generally.  With  reference  to  the  particular  question  which 
relates  solely  to  the  possible  dangers  to  life  and  property  which  may 
arise  from  the  presence  of  suspended  electric  conductors  for  the 
purpose  of  operating  electric  street  railways,  I  would  say  that  there 
are  now  in  operation  in  the  United  States  some  fifty  of  these  roads 
of  the  length  of  five  miles  or  less,  nearly  all  the  mileage  of  which 
is  situated  in  the  most  prominent  thoroughfares  of  cities  and  large 
towns.  As  editor  of  a  journal  devoted  to  the  interests  of  practical 
electricity,  and  having  had  an  extended  experience  in  the  actual 
practice  of  electric  engineering,  I  have  exceptional  opportunities  for 
information  respecting  this  class  of  enterprises,  and  I  affirm  that 
not  a  single  instance  has  ever  come  to  my  knowledge  of  any  person 
having  been  killed  or  seriously  injured,  either  in  the  United  States 
or  in  any  other  country,  by  the  electric  current  from  a  street  rail- 
way conductor  ;  and  I  do  not  think  that  a  single  such  instance  can 
be  pointed  out  by  the  opponents  of  such  enterprises.  The  electri- 
cal pressure  which  has  been  settled  upon,  as  it  were,  by  common 
consent,  for  electric  railway  work,  is  in  the  neighborhood  of  500 
volt^,  a  pressure  which,  although  high  enough  to  secure  economical 
and  efficient  operation,  is  undoubtedly  well  within  the  limit  of 
danger  to  human  life.  It  is  but  little  more  than  the  pressure  of 
400  volts  which  has  been  used  for  years  on  many  of  the  main  lines 
of  the  Western  Union  Telegraph  Company,  and,  so  far  as  I  am 
aware,  without  injurious  results.  A  current  of  500  volts,  though 
capable  of  producing  great  pain  and  nervous  shock  if  passed 
through  a  person,  would  not  permanently  injure  or  incapacitate  such 
person.  Instances  have  been  recorded  (upon  how  good  authority  I 
know  not)  in  which  horses  have  been  killed  by  electric  railway  cur- 
rents. This  is  quite  possible,  because  the  nervous  system  of  the 
horse  is  well   known  to  be  exceedingly  sensitive.      Many  instances 
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have  been  reported  of  horses  falling  dead  from  fright  caused  by  the 
sudden  apparition  of  some  unaccustomed  object,  such  as  a  locomo- 
tive, and  the  same  result  might  easily  follow  from  the  intense 
pain  resulting  from  the  contact  of  an  electric  wire  charged  with  500 
volts.  I  do  not,  however,  believe  that  a  current  of  this  pressure 
can  in  any  proper  sense  be  said  to  be  dangerous  to  human  life. 

"As  to  the  danger  of  fire  arising  from  the  accidental  contact  of 
other  wires  conveying  the  current  into  the  interior  of  buildings, 
such  danger  unquestionably  exists,  but  it  is  quite  certain  that  it  may 
be  minimized,  and,  in  my  opinion,  avoided  altogether,  by  the  use  of 
proper  precautions.  It  should  not  be  possible  for  a  telegraph  or 
telephone  wire  to  fall  upon  an  electric  railway  conductor,  except  in 
rare  instances  ;  but,  even  should  such  accident  occur,  its  effects 
may  be  avoided  by  the  use  of  a  simple  protecting  device  which  is 
largely  used  in  the  city  of  Philadelphia  in  the  telephone  service 
and  by  the  Western  Union  Telegraph  Company  in  all  of  its  larger 
stations.  This  device  is  so  constructed  that,  upon  the  appearance 
of  an  abnormal  current  upon  the  wire,  it  is  automatically  discon- 
nected from  the  instrument  and  connected  directly  to  the  earth,  at  a 
point  outside  the  building.  This  device  has  been  found  by  the 
Western  Union  Telegraph  Company  to  be  almost  an  absolute  pro- 
tection. That  this  is  the  fact,  is  sufficiently  proven  by  the  circum- 
stance that  so  few  firf  have  occurred  in  telegraph  offices,  although 
the  mileage  of  wire  connected  with  them  is  probably  a  hundred  times 
as  great  as  that  connected  with  the  telephone  or  any  other  service. 

"  So  far  as  it  is  proper  for  me  to  suggest  any  action,  I  should 
advise  that  it  be  in  the  direction  of  careful  supervision  by  proper 
authority,  having  regard  to  the  circumstances  of  the  case.  A  pres- 
sure which  might  be  safe  under  one  set  of  conditions  might  be 
highly  dangerous  under  another.  Just  as  it  might  be  perfectly  safe 
to  run  a  locomotive  through  the  crowded  streets  of  a  city  at  the 
rate  of  three  miles  an  hour,  and  equally  safe  to  run  it  through  an 
uninhabited  country  at  the  rate  of  sixty  miles  an  hour.  It  would 
seem  as  if  legislation  in  the  direction  of  arbitrary  prohibition  or 
restriction  would  be  undesirable,  but  State  and  Municipal  regulation, 
carefully  guarding  the  life  and  property  of  the  citizen,  and  yet  not 
unnecessarily  obstructing  the  free  circulation  of  electricity  for  in- 
dustrial purposes,  I  regard  as  eminently  practical  and  desirable." 

His  Excellency,  William  E.  Russell,   Governor  of  the  Common- 


152  HISTORY    OF    THE 

wealth  of  Massachusetts,  appeared  at  the  hearing  before  the  Com- 
mittee on  Street  Railways,  as  counsel  for  the  Cambridge  Electric 
Light  Company,  and  presented  his  views  in  the  following  words : 

"  I  appear  at  this  hearing  as  counsel  for  the  Cambridge  Electric 
Light  Company,  that  is  interested  in  the  investigation  now  going 
on.  First,  because  it  operates  the  motors  of  the  railroad  company 
in  Cambridge,  and  next,  because  an  investigation  of  the  safety  of 
overhead  wires  of  that  company  involves  also  the  broader  question  of 
the  safety  and  expediency  of  all  overhead  wires  carrying  electric 
currents  of  high  potential  ;  and,  as  whatever  action  this  committee 
may  take  will  necessarily  affect  my  client,  it  desires  to  be  heard  with 
evidence  on  this  subject.  I  shall  confine  my  remarks  to  a  few 
words  on  the  necessity  and  safety  of  these  wires,  and  what  would 
be  the  result  of  restrictive  legislation  or  of  failure  to  grant  such  leg- 
islation as  is  required  for  the  further  development  of  the  successful 
experiment  now  being  tried  in  Cambridge. 

"  Cambridge  has  for  many  years  suffered  from  inadequate  means 
of  transit,  being  injured  from  this  cause  more  than  any  other  sub- 
urban place.  It  has  been  inadequate  because  the  transit  is  slow  and 
insufficient  under  any  possible  arrangement  of  horse  cars.  The  long 
time  necessary  to  go  from  Cambridge  to  Boston  in  the  crowded 
horse  cars,  has  made  all  of  our  seventy  thousand  people  anxious  for 
some  other  means  of  transit.  So,  in  spite  of  all  the  objectionable 
features,  she  has  welcomed  the  elevated  roads  as  a  possible  solution 
of  the  difficulty.  Already  she  has  granted  a  location  to  them  in  her 
streets,  notwithstanding  the  great  inconvenience  of  such  a  structure 
in  the  streets,  and  the  certain  injury  it  will  be  to  private  property. 
But  luckily,  as  I  think,  before  that  location  has  been  built  on,  there 
has  come  a  better,  surer,  and  safer  remedy,  and  one  far  less  objec- 
tionable or  injurious  to  private  property.  In  the  consolidation  of 
the  horse  car  companies,  it  was  hoped  and  expected  that  the  West 
End  Railroad,  with  its  great  resources,  energy,  and  evident  wish  to 
serve  the  public  faithfully,  would  find  some  method  of  quicker  transit. 
This  task  it  at  once  undertook,  and  has  now  accomplished  in  its 
overhead  electric  system.  Already  the  people  are  getting  better  ac- 
commodations, more  cars,  that  are  better  lit  and  better  run,  with  a 
certainty  of  much  quicker  transit  when  the  line  is  fully  equipjoed, 
and  not  blocked  by  cars  run  by  horses.  I  have  never  seen  a  change 
of  anything  like  its  magnitude  which  has  received  such  general  and 


WEST     END    STREET    RAILWAY.  I  55 

instant  approval.  The  universal  wish  now  is  that  it  shall  be  ex- 
tended over  all  its  lines  in  Cambridge,  because  of  its  own  advantages, 
and  not  less  because  it  does  away  with  the  necessity  for  an  elevated 
road,  which  would  be  far  more  objectionable  to  the  public  in  the 
streets,  and  to  all  abutters  along  the  streets.  Much  has  been  said 
about  the  relative  value  of  overhead  and  under2:round  wires.  Mr. 
Bennett,  president  of  the  Cambridge  company,  who  will  be  a  wit- 
ness before  you,  has  made  a  personal  investigation  of  the  success  of 
the  unde^round  system,  by  correspondence  with  every  city  in  which 
it  is  in  use.  With  one  exception,  the  report  is  unfavorable  to  that 
system.  I  know  that  when  the  matter  was  under  consideration  be- 
fore the  aldermen  of  Cambridge,  the  West  End  Company  expressed 
a  strong  wish  that  the  conduit  which  was  then  being  built  in  Boston, 
should  prove  a  success,  and  if  it  was  that  it  should  be  finally  adopted 
in  Cambridge.  At  that  hearing,  Mr.  Bennett  stated  the  result  of 
his  investigation,  and  predicted  that  the  conduit  could  not  be  suc- 
cessful. The  result  of  his  prediction  has  been  verified.  After  a 
most  patient  and  thorough  trial,  and  great  expense,  it  is  stating  it 
mildly  to  say  the  conduit  system  is  unsatisfactory.  To  compel  its 
adoption  by  legislation  hostile  to  overhead  wires,  means  for  us  in 
Cambridge  an  abandonment  of  the  electric  system,  and  must  mean 
a  return  to  horse  cars,  with  insufficient  accommodations  and  slow 
transit.  This  committee  will  not  take  such  action  which  would 
greatly  inconvenience  the  public  unless  public  safety  certainly  re- 
quires it.  A  single  word,  then,  Mr.  Chairman,  as  to  the  danger  from 
overhead  wires.  I  do  not  propose  to  enter  the  field  that  has  been  so 
fully  covered  by  expert  evidence.  They  have  clearly  shown  you  how 
little  harm  can  come  from  such  wires.  I  shall  speak  of  it  not  tech- 
nically but  in  a  simpler  way,  believing  there  is  a  very  erroneous  pop- 
ular belief  as  to  the  danger  from  electric  wires. 

"  The  Cambridge  company  has  been  established  now  some  years. 
It  has  miles  of  wires  in  many  streets,  all  of  them  overhead.  It  runs 
arc  and  incandescent  lights,  motors  for  industries,  and  motors  for 
street  cars.  The  currents  over  these  wires  vary  from  500  volts 
(used  by  the  cars)  to  3,000  volts.  Some  are  constant  and  some  are 
alternating.  During  its  whole  existence,  not  one  single  claim  for 
damage  to  any  person  or  property  has  been  made  against  the  com- 
pany. What  stronger  evidence  could  be  produced  of  the  safety  of 
these  wires  .■'     People  may  speculate  as  to  possible  dangers,  but  the 
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facts  show  that  such  dangers  do  not  exist.  One  other  fact.  The 
company  msures  its  employees  against  accidents.  These  employees 
are  working  all  the  time  over  and  above  its  dynamos,  and  along  its 
wires,  and  they  are  constantly  liable  to  all  the  dangers  that  exist  from 
strong  electrical  currents.  The  rates  for  such  insurance  are  exceed- 
ingly low,  as  low,  I  suppose,  as  against  accidents  of  any  other  na- 
ture, and  no  claims  have  been  made  upon  these  policies.  Of  course, 
the  men  get  electric  shocks,  but  they  are  not  fatal  or  serious. 
Within  a  few  days  there  have  been  two  such  cases,  both  of  which 
will  be  in  evidence  before  your  committee,  where  men  have  received 
the  full  force  of  a  i,ooo-volt  alternating  current,  and  a  2,700-volt 
constant  current. 

"Under  these  circumstances,  there  seems  to  be  no  occasion  for  the 
Legislature  to  pass  restrictive  legislation.  To  compel  wires  to  go 
imderground  with  the  conduit  system,  as  yet  undeveloped  and  unsatis- 
factory, means  not  only  to  prevent  further  development  and  exten- 
sion of  the  use  of  electricity,  but  a  serious,  if  not  fatal  blow,  to  its 
present  use.  Prof.  Thomson  has  said  that  it  would  compel  the  aban- 
donment of  the  electric  road  at  Cambridge.  It  must  be  fatal  to  the 
electric  light.  Such  a  course,  therefore,  would  be  a  great  public 
injury.  Mr.  Chairman,  the  local  authorities  in  cities  and  in  towns 
have  full  power  to  remedy  any  inconvenience  of  overhead  wires  to 
the  public,  or  any  trouble  that  arises  from  conflicting  wire,  without 
the  passage  of  stringent  restrictive  legislation.  They  are  the  ones 
most  interested,  most  competent  to  decide  what  is  needed,  and  are 
ever  watchful  of  the  public  interest.  No  one  objects  to  such  proper 
regulations  as  they  can  give,  either  as  to  the  locations  or  use  of 
such  wires.  The  company  I  represent  has  already  petitioned  the 
city  of  Cambridge  for  the  appointment  of  an  inspector  for  the  per- 
formance of  such  duties.  Regulation  by  local  authorities  exists 
now,  and  is  proper  and  sufficient,  and  restrictive  prohibitory  legisla- 
tion seems  to  me  unnecessary,  and  it  certainly  will  be  fatal  to  elec- 
tric interests,  and  so  a  public  misfortune." 

Mr.  A.  T.  Mason,  general  manager  of  the  Simplex  Electrical  Com- 
pany of  Boston,  in  giving  his  testimony  as  to  the  harmless  charac- 
ter of  a  current  sufficient  to  operate  street  cars,  says : 

"  In  answer  to  your  inquiry,  I  beg  to  say,  that  I  consider  a  400 
volt  current  is  perfectly  innocuous.  I  regard  the  taking  of  that  cur 
rent  through  ray  body  as  rather  a  pleasure  than  a  peril." 
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Hon.  Henry  Baldwin  gave  his  appreciation  of  the  electrical  sys- 
tem before  the  legislative  committee  (March,  1891,)  in  the  follow- 
ing words  : 

"  I  have  been  highly  interested  and  perhaps  instructed,  with  ref- 
erence to  the  matter  of  liability  to  accident,  by  what  I  have  heard 
here.  I  have  no  interest  in  this  matter  of  electricity  except  that  of 
a  common  citizen.  I  am  not  interested  in  the  West  End  Street 
Railway  at  all ;  I  am  simply  interested  as  a  citizen.  The  electric 
system  of,  the  West  End  road  runs  by  my  home  on  Harvard  avenue, 
in  Allston.  *  *  *  *  j  ^^[]\  simply  say,  in  a  word,  that  I  like  it 
very  much.  I  should  deem  it  a  great  misfortune  if  the  overhead 
system  and  the  electric  cars  did  not  run  by  my  home  and  did  not 
run  on  Harvard  avenue.  I  think  it  has  given  a  great  impetus  to 
the  prosperity  of  the  community  in  which  I  live.  I  am  not  particu- 
larly in  favor  Of  high  prices  for  real  estate ;  I  do  not  speak  of  that 
as  a  great  argument  in  favor  of  this  system  ;  but  there  are  large 
numbers  of  people  now  who  are  seeking  places  where  they  may  buy 
land  on  which  to  build  houses  in  which  to  live,  and  invariably  they 
seek  those  sites  on  the  line  of  the  electric  railway.  Now,  this  sys- 
tem, had  I  not  seen  it  at  Richmond,  I  should  have  felt,  perhaps, 
would  be  unsightly,  but,  as  you  have  all  seen, —  I  cannot  instruct 
this  committee  at  all  in  regard  to  that  —  it  is  not  unsightly,  and  1 
do  not  know  but  it  is  rather  ornamental  than  otherwise.  Whether 
it  is  ornamental  or  not,  it  compares  very  favorably  with  the  tele- 
phone and  telegraph  posts.  I  am  more  than  pleased  with  what  I  see 
of  the  results  of  this  system  with  us.  *  *  *  I  do  not  know 
what  particular  question  is  before  this  committee,  but  I  am  simply 
here  to  say,  as  a  citizen,  residing  on  the  line  of  this  overhead  system, 
that  I  am  more  than  pleased  with  it,  and  I  should  be  very  sorry  to 
see  it  removed." 

This  evidence  as  to  the  danger  from  electricity  used  in  street  car 
propulsion  might  be  extended  almost  indefinitely,  but  enough  has 
been  introduced  here  to  serve  our  purpose  in  this  respect,  and  from 
a  source  not  likely  to  be  questioned  as  to  its  reliability.  As  to  the 
danger  to  pedestrians  from  the  electric  cars,  it  has  been  demon- 
strated that  it  is  much  less  than  from  horse  cars  or  from  other  vehi- 
<:les  on  the  streets,  a  fact  which  can  be  accounted  for  in  part  by  the 
fear  people  entertain  for  the  electric  car  which  has  been  instilled  in 
their  minds  by  the  exaggerated  reports  of  their  destructiveness. 
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The  electric  cars  are  praised  in  the  highest  terms  by  all  who  see 
or  have  occasion  to  use  them,  and  as  time  wears  on  and  the  com- 
munities through  which  they  pass  become  familiar  with  them,  their 
popularity  as  street  passenger  conveyances  will  be  greater  than  any 
mode  of  transportation  ever  before  devised. 

The  officers  of  the  West  End  Railway  for  the  current  year,  Sept_ 
30,  1 89 1,  to  Sept.  30,  1892,  are  as  follows  : 

OFFICERS. 

President  —  Henry  M.  Whitney. 
Vice  President  —  Prentiss  Cummings. 
Second  Vice  President  —  C.  S.  Sergeant. 
General  Manager  —  F.  H.  Monks. 
Treasurer  —  J.  H.  Goodspeed. 
Auditor — H.  L.  Wilson. 
Purchasing  Agent — H.   F.   Woods. 

DIRECTORS. 

G.  T.  W.  Braman.  Joseph  S.   Fay,  Jr. 

T.  Jefferson  Coolidge.  Henry  D.   Hyde. 

Eustace  C.   Fitz.  E.   D.  Jordan. 

Walter  Hunnewell.  Wm.  Powell  Mason. 

Samuel  Little.  Dexter  N.  Richards. 

Theophilus  Parsons.  Walter  S.   Swan. 

Nathaniel  Thayer.  Henry  M.  Whitney. 
Isaac  T.  Burr. 

(Corporation  Clerk)   Prentiss  Cummings. 

The  various  departments  are  under  the  superintendence  of  the 
gentlemen  named  below,  many  of  whom  have  been  identified  with 
the  street  railways  of  Boston  since  their  introduction  early  in  the 
fifties  : 
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Heads  of  Departments. 

F.  S.  Pearson,  Chief  Engineer  Steam  and  Electrical  Departments. 

L.  J.  Hirt,  Mechanical  Superintendent. 

L.  S.  Doumalin,  Electrical  Superintendent. 

Louis  Pfingst,  Master  Mechanic. 

Arthur  Hodges,  Chief  Engineer  (Road  Department.) 

A.  L.  Plimpton,  Principal  Assistant  Engineer  (Road  Department.) 

C.  O.  Ring,  Manager  Claim  Department. 

E.  A.  Soule,  Roadmaster. 

J.  M.  H.  Hildreth,  Superintendent  Routes  and  Time  Tables, 

H.  W.  Peters,  Superintendent  Stables. 

R.  H.  Keim,  Storekeeper. 

Division   Superintendents. 

First  Division,  J.  W.  Moore. 
Second      "        J.  M.  Gould. 


Third 

(< 

G.  W.  Hendry. 

Fourth 

<< 

E.  J.  McClench. 

Fifth 

<< 

G.  R.  Tripp. 

Sixth 

i( 

John  H.  Studley. 

Seventh 

4( 

R.  Hapgood. 

Eighth 

(< 

C.  W.  Hawes. 

Ninth 

a 

H.  A.  Pasho. 

We  have  endeavored  in  the  preceeding  pages  to  outline  the  great 
work  of  the  West  End  Street  Railway  Company,  and  to  encourage 
by  giving  uncontrovertible  facts  a  better  appreciation  of  its  magni- 
tude and  the  vast  benefit  it  has  been  and  will  be  in  the  future  to  un- 
told thousands.      No  corporation  in  this  or    any  other    country  can 
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show  such  a  record  of  public  service,  or  a  more  sincere  desire  to- 
achieve  success  for  itself  through  any  but  the  most  honorable  chan- 
nels. It  has  erected  here  in  Boston  the  grandest  and  most  colossal 
electrical  street  railway  system  in  the  world,  and  scientific  observers 
on  both  hemispheres  are  watching  with  wonder  and  admiration  its^ 
rapid  and  successful  development.  Its  enterprise  is  a  credit  to  the 
city,  to  New  England  and  to  the  nation,  and  every  safeguard  of  law 
should  be  thrown  around  it  compatible  with  true  .statesmanship  and 
the  great  interests  at  stake. 

The  End. 
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NOVELTY  FURNACES. 

High  Grade 

SANITARY  HOT  AIR 

Apparatus. 


Powerful, 

Economical, 

Durable, 

■ta^  R*nd  for  *'Our  Furnace  Book. 


Clean, 


BOSTON  FURNACE  COMPANY, 

79  and  81  BLACKSTONE  STREET,   .   -    -   BOSTON. 

.  Wadsworth,  Rowland  &  Co. 


MAMUVA0TUBKB8 


FINE.  COLORS  IN  OIL,   WATER  AND  JAPAN. 
TUBE  COLORS  IN  OIL. 


MOIST  WATER  COLORS   IN  WHOLE   OR  HALF   PANS. 

Artists'  Materials  and  Draftsmen's  Supplies 

OF    ALL    KINDS. 

Bay   State   Paints   and    W.    H.   &  Co.   Liquid  Paints,   Bay    State 
Liquid    Wood  Filler,     Varnishes,  Japans   and   Stains. 

82  &  84  WASHINGTON    STREET,      -       BOSTON. 
Factories:    MaldeD,  Mass. 


STREET    RAILWAYS 


United  States  and  Canada, 


Adrian,   Mich. —  Adrian  City  Electric  Belt  Ry.  Co.      Rae  system. 
Akron,   O. —  Akron  St.  R.  R.  Co.     Elec.  Edison  system. 
Alameda,  Cal. —  Alameda,  Oakland  &  Piedmont  R.  R.  Co. 
Albany,  Ga. —  Artesian  City  R.  R.  Co. 

Albany,  N.  Y.— Watervliet    Turnpike  &  R.   R.   Co.     Elec.  T-H 
and  Short  systems. 

Albany  &  E.  Greenbush  Horse  Ry.  Co. 

The  Albany  Ry.  Co.     Elec.  T-H  system. 
Albany,  Ore. —  Albany  St.  Ry.  Co. 
Alhambra,  Cal. —  Alhambra  &  Pasadena  St.  Ry,  Co. 
Alleghany,  Pa. —  Nunnery  Hill  Incline  Plane  Ry.  Co. 

Troy  Hill  Inclined  Plane  &  Bridge  Co. 
Allentown,    Pa. —  AUentown    &    Bethlehem    Rapid    Transit    Co. 

Elec.  T-H  system. 
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WHEELER  REFLECTOR  CO. 

BOSTON,    m:ass. 


HEADLIGHTS, 


Oil  and   Electric 


FOR-= 


DASH-BOARD    OR    HOOD. 


DETACHABLE  ELECTRIC  FOR  DASH-BOARDS. 


REVERSIBLE  SIGHS  SHOWING  IMMEDIATE 
DESTINATION. 


STYLE   167. 


ALBERT  &  J.  M.  ANDERSON, 

21  tiamilton  St.,        -         Boston,  IVIass. 

.  .  .  HEADQUARTERS   FOR  .  .  . 

"The  Boston  Trolley,'' 

"JEtna  Insulating  Material,^^ 
'^ Anderson  Line  Material, '^ 

Anderson  Power  Hammers, 


O  Also  makers  of  Dies,  Presses,  special  IVIachinery,  Switciies, 
Switch-boards  and  general  Electric  appliances. 


l62  STREET    RAILWAYS    IN    U.    S.    AND    CANADA. 


Alliance,  O. —  Alliance  St.  Ry.  Co. 

Alton,   III. —  Alton  Improvement  Association. 

Alton  &  Upper  Alton  Horse  R.  R.  &  Carrying  Co. 
Altoona,  Pa. —  City  Pass.  Ry.   Co.,   of  Altoona,   Pa.     Elec.   T-H 
system. 
City  &  Park  Railroad  Co.      Elec.  Edison  system. 
Americus,  Ga. —  Americus  St.  Ry.  Co.     Elec.  T-H  system. 
Ames,  Ia. —  Ames  St.  Ry.  Co. 
Amsterdam,  N.  Y. —  Amsterdam  &   Rockton    St.    Ry.   Co.      Elec. 

Edison  system. 
Anaconda,    Mont. —  Electric    Ry.,    Light    &    Power    Co.       T-H 

system. 
Anacortes,  Wash. —  Fidalgo  City  &   Anacortes   Ry,    Co.       Elec. 

T-H  system. 
Anacostia,  D.  C. —  Anacostia  &  Potomac  River  Ry.  Co. 
Anderson,  Ind. —  Anderson  St.  Ry.  Co.     Elec. 
Ann  Arbor,  Mich. —  The  Ann  Arbor  St.  Ry.  Co.     Elec.     Edison 

system. 
Anniston,  Ala. —  Anniston  City  St.  Ry.  Co. 
Anoka,  Minn. —  Anoka  St.  Ry.  Co. 

Ansonia,  Conn. —  Birmingham  &  Ansonia  Horse  R.  R.  Co. 
Derby  Horse  Ry.  Co. 
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THE   GREATER    PART 


OF  THE 


INSULATKD 

FEKDBR    WIRBS 


USED  BY  THE 


(IJest  Bnd  Railway, 


HAVE    BKEN    KURNISHED 


BY   THE 


Simplex  Electrical  Co 


WITNESS    THE    FOLLOWING: 

West  End  Stkkkt  Railway  Co., 

Boston,  Mass.,  March  13,  1890. 
Simplex  Electrical  Co.,  Boston,  Mass. 

Gentlemen :  —  In  regard  to  your  inquiry  concerning  my  opinion  of  the  Simplex  Wires,  I 
■would  say  that  during  the  last  year  we  have  used  a  great  many  miles  of  the  larger  sizes, 
principally  the  OOOO,  and  it  has  given  excellent  satisfaction.  There  has  heen  no  case,  to 
my  knowledge,  of  trouble  arising  from  these  wires. 

The  general  appearance  and  workmanship  of  the  wire  are  first-class,  and  I  consider  it 
equal  to  any  wire,  and  superior  to  most  wires  for  overhead  work.     Yours  truly, 

F.  S.  PEAESON,  Chief  Engineer  Steam  and  Elect  Dept. 


SEND    FOB    ESTIMATES    TO 


THE  SIMPLEX  ELECTRICAL  CO., 

620  Atlantic  Avenue,  Boston,  Mass. 
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Appleton,  Wis. —  Appleton  Electric  St.   Ry.     Van    Depoele    sys- 
tem. 
Marinette  St.  Ry.  Co. 
Aransas  Pass,  Tex. —  Aransas  Pass  St.  Ry.  Co. 
AsBURY  Park,   N.  J. —  Seashore  Elec.  Ry.  Co.     Daft  system. 
AsHEViLLE,  N.  C. —  Asheville  St.  Ry.  Co.      Elec.     Edison  system. 
Ashland,  Ky. —  Ashland  &  Catlettsburg  St.  Ry.  Co. 
Ashland,  Wis. —  Ashland  St.  Ry.  Co. 
Ashtabula,  O. —  Ashtabula  City  Ry.  Co. 

Ashtabula  Rapid  Transit  Co.      Elec.     T-H  &  Short  systems. 
Aspen,  Colo. —  Aspen  City  Ry.  Co. 
Atchison,  Kan. —  Atchison  St.  Ry.  Co. 
Athens,  Ga. —  Athens  Ry.  Co. 

Athens,  Tenn. —  Athens  Mineral  Land  &  Imp't  Co. 
Atlanta,  Ga. —  Atlanta  Consolidated  St.  Ry.  Co. 

Fulton  County  St.  R.  R,  Co.      Elec.     T-H  system. 
Atlantic    City,    N.    J. —  Atlantic     City     Electric     Ry.        Edison 
system. 
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"  f|e  ©il  im  lukkaies  m©sl.   ^ 


LABEL   COPYRIGHT,    1891,    BY    VACUUM    OIL    COMPANY, 


That  is  what  you  want  in  machinery,  engines,  cylinders, 
everywhere. 

Wrong  opinions  prevail.  The  principal  facts  in  fric- 
tion and  lubrication  are  overlooked  and  unimportant  ones 
are    magnified.     The    current    practice    is    wrong. 

You  seek  economy  of  oil,  a  small  matter.  You  for- 
g^:t  what  oil  is  for,  a  great  matter.  /\^  Nevertheless  it  is 
true,  as  a  rule,  the  oil  that  "oroes    /      '"^^^^e     "\  furthest," 

lubricates  most — saves  power    //VV      -U.  %Pi^ 
from  friction— saves  coal.    / ^ySZ'"        ''?i^S'^.?^%I*°^4 
A    pint   of   right   oil,  in-  /,^g^v       ^^^^'^fi^., 
stead     of      that      you   /4V;^X    ^f  qA'>S:;;^ ,^' 


are  usmg  may  save 
a  ton  of  coal ;  and 
a  little    on   oil    be 
sides. 

The  facts    carefully    told    in 
on   "  Lubrication";   free. 


^^ 


0/«. 


^'f^ 


'«V, 


pamphlet 


Vacuum  Oil  Company,  Rochester,  New  York,  U.  S.  A. 
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Attleboro,  Mass. —  Attleboro,  N.  Attleboro  &  Wrentham  St.  Ry. 

Elec. 
Auburn,  N.  Y. —  Auburn  City   Ry.  Co.       Horse   and  elec.     T-H 

system. 
Augusta,  Ga. —  Augusta  &  Somerville  R.  Ry.  Co. 

Augusta  Ry.  Co.     Elec.     Edison  &  T-H  systems. 
Augusta,  Me. —  Augusta,  Hallowell  &  Gardiner  R.    R.  Co.      Elec. 

T-H  system. 
Aurora,  III. — Aurora  City  Ry.  Co. 

Aurora  St.  Ry.  Co.     Elec.     T-H  system. 
Austin,  Tex. —  Austin  City  R.  R.  Co. 

Austin  Rapid  Transit  Ry,  Co.    Elec.    We.stinghouse  system. 
Babylon,  N.  Y. —  Babylon  Street  Ry.  Co, 
Baker  City,  Ore. —  Baker  City  St.  Ry.  &  Motor  Co. 
Baltimore,  Md. —  Baltimore  &  Powhatan  Ry.  Co. 

Baltimore,  Brooklyn  &  Cedar  Hill  Ry.  Co. 

Baltimore,  Catonsville  &  Ellicott's  Mills  Pass.  Ry.  Co. 

Baltimore  City  Pass.  Ry.  Co. 

Baltimore  Traction  Co. 
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OEGANIZED  1847.  INCOEPOEATED  JAN.  1,  1881. 

Amp:rican  P)Olt  Co. 

LOWELL,   MASS. 

MANUFACTURERS  OF 

Bolts,  Nuts  and  Washers 

OF  ALL  KINDS. 

COACH   OR   LAG  SCREWS, 

Building  Rolts  and  irons. 


TRUSS  RODS,  TURNBUCKLES,  AND  ALL  KINDS 
OF  FORCINGS. 

ALSO, 

Bond  Rivets,  InsLilator  Pins,  Cojpper 
and  Iron  'Track:  Connectors, 

Track:  Bolts,  Tie  Rods, 
Pole  Steps  and  Pole  Brackets 

FOR 

Electric  «  Street «  Railways. 

TRUSS    RODS 

FOR 

ELECTRIC  LIGHT  AND    RAILWAY   POLES. 
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Baltimore  Union  Pass.  Ry.  Co. 

Baltimore  &  Hall  Springs  R.  R. 

Baltimore  &  Yorktown  Turnpike  Road  Co, 

Central  Ry.  Co. 

Highlandtown  &  Point  Breeze  Ry.  Co. 

North  Avenue  Ry.  Co.     Elec.     Baxter  system. 

North  Baltimore  Passenger  Ry.  Co. 
Bangor,  Me. —  Bangor  St.  Ry. 
Battle  Creek,   Mich. —  Battle  Creek    St.    Ry.    Co.      Elec.    Short 

system. 
Bay  City,   Mich. —  Bay  City  St.  Ry.  Co.     Elec, 
Bay  Ridge,   Md. —  Bay  Ridge  Electric  R.   R.      Edison  .system. 
Beatrice,  Neb. —  Beatrice  St.  Ry.  Co. 

Beatrice  Rapid  Transit  &  Power  Co.      Elec. 
Beaumont,  Tex. —  Beaumont  St.  Ry.  Co.  ^ 

Beaver  Falls,  Pa. —  Beaver  Valley  St.  Ry.  Co. 
Bellaire,  O. — -  Bellaire  St.  R.  R.  Co. 
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'Whidden  &Co~ 

CONTRACTING  .'^-  • 
BUILDER5 . 


oi^ma^ 


^MH^H" 


i01-MfLK--ST- Boston 


•  Water-tight 
-cellar -work  - 


•d-speciralty  •  r^/'i\': 


»w»»w«iiw>w»gi»»nni  M'Miirii<w*iwiniiyj(i<iii>«»a>at»M&«WW««ffln»w>«fli^^ 


mmT-^-sm 


Diameter  OF^ 
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Belleville,  III. —  Citizens'  Horse  Ry.  Co. 

Belleville,  Ont.,  Can. —  Belleville  St.  Ry.  Co. 

Beloit,  Kan. —  Beloit  City  St.  Ry.  Co. 

Berea,  O. —  Bcrea  St.  R.  R.  Co. 

Berkley,  Va. — The  Berkley  St.  Ry.  Co. 

Bessemer,  Ala. —  Bessemer  &  Birmingham  R.  R.  Co. 

Beverly,  Mass. — Beverly  &  Danvers  St.  Ry.  Co.     Elec. 

BiDDEFORD,  Me. —  Biddeford  &  Saco  R.  R. 

Binghamton,  N.  Y. —  Binghamton  &  Port  Dickinson  R.  R.  Co. 

Binghamton  St.  R.  R.  Co.     Elec.      Edison  system. 

Court  St.  &  East  End  R.  R. 

Main,  Court  &  Chenango  St.  R.  R. 

West  Side  Ry.  Co. 
Birmingham,  Ala. —  Birmingham  Ry.  &  Electric  Co. 

Birmingham  &  Forest  City  Dummy  St.  R.  R. 

Birmingham  &  Milner  Springs  St.  Ry.  Co. 

Highland  Ave.  &  Belt  R.  R.  Co. 
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SAMSON 

Solid  -  Braided 
CORD. 

Send* for  samples  and  prices. 


TROLLEY-CORD, 

BELL-CORD. 

ARC-LIGHT  CORD, 
I  SASH-CORD,  ETC. 


TRADC    MARK. 


Sanson  Cordage-  Works,  115  Congress  St.,  Boston. 


Sampson,    Clark    &    Co. 

Master  Builders'  Exchange,  1<B6  Devonshire  St. 

Excliange  Building,  53  State  Street, 

—^BOSTON,    MASS.»=— 
GALEN  M.  BOWDITCH, 

Blacksmith,  Machinist  i  Carriage  Builder 

CONTRACTORS'  TOOLS  OF  ALL  KINDS, 

BOLTS  and  BOLT-CUTTING,  PUNCHING,  &c 

10  Chamber  Street,  -  -  Charlestown  District 

— s^_v]NEAR    CITY    SQUARE.H-. 

Higliest  Abrasion   Resistance.  Highest  Tensile  Strength. 

Equal  in  Insulation  and  Price. 


i6 


CANVAS    JACKET." 


THE    AMERICAN    CIRCULAR    LOOM    CO. 

620  Atlantic  Avenue,  Boston. 
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Birmingham,  Conn. —  Birmingham  &  Ansonia  Horse  R.  R. 

Derby  Street  Ry.  Co.     Elec.     T  -^  H  system. 
Bloomfield.  N.  J. —  Newark  &  Bloomfield  R,  R. 

Bloomington,  III. — The  Bloomington  City  Ry.  Co.    Elec.    United 

Elec.  Traction  Co's  system. 

Blountsville,  Ala. —  Blountsville  &  Bangor  Dummy  Line  Co. 

Boone,  Ia. —  Boone  St.  Ry.  Co. 

Boston,  Mass. —  Boston  &  Chelsea  R.  R.  Co. 

Boston  &  Revere  Electric  St.  Ry.  Co.     T-H  system. 

Maiden  &  Melrose  R.  R.  Co. 

Somerville  Horse  R.  R.  Co. 

West  End  Street  Ry.  Co.     Horse  and  elec.     T-H  system. 

Winnisimmet  R.  R.  Co. 
Boulder,  Colo. —  Boulder  St.  Ry.  Co. 
Bradford,  Pa. —  Bradford  &  Kendall  R.  R.  Co. 
Braddock,  Pa. —  Braddock  &   Turtle   Creek  [St.    Ry.]  Co.       Elec. 
T-H  system. 

Braddock  Electric  Ry.  Co.     Short^system, 
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Dodge,  Haley  &  Co. 

Iron,  Steel,  Heavy  Hardware, 


AND 


CARRIAGE    STOCK, 

1  53-1  69  Broad  St.,      21  2-21  8  HichSt., 

BOSTON. 

William  H.  Haley.  Edwin  L.  Haley.         Hay  ward  C.  Dodge. 

L.  G.  BTJRNHAM  &  00. 

Coal  Dealers, 

T5  State  Street,     =     Boston. 


WHARVES  and  BRANCH  OFFICES: 
144:  Charles  St.  &  Swett  St,  {Junction  of  E.  Chester 

Pk.)  Boston. 

Mt.  Washington  Ave.  &  Granite  St., 
South  Boston. 

221  Bridge  Street,     -    -     East  Cambridge, 
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Brantford,  Can. —  Brantford  St.  Ry.  Co. 
Bridgeport,  Conn. —  Bridgeport  Horse  R.  R.  Co. 

The  East  End  Ry.  Co. 
Bristol,  Tenn. —  Bristol  St.  Car  Co. 

Bristol  Belt  Line  Ry.  Co.     Elec.      Short  system. 
Brockton,  Mass. —  Brockton  St.  Ry.  Co. 

East  Side  R.  R.  Co.     Elec.     T-H  &  Edison  systems. 
Brooklyn,  N.  Y. —  Atlantic  Avenue  R.  R.  Co.,  of  Brooklyn. 

Broadway  R.  R.  Co.  of  Brooklyn. 

Brooklyn  City  R.  R.  Co. 

Brooklyn  City  &  Newtown  R.  R.  Co. 

Brooklyn,  Bushwick  &  Queen's  Co.  R.  R. 

Brooklyn  Heights  R.  R.  Co. 

Coney  Island  &  Brooklyn  R.  R.  Co.      Horse  and  elec.     T-H 
and  Short  systems. 

Franklin  Ave.  R.  R.  Branch  of  Brooklyn  City  &  Newtown 
R.  R.  Co. 

Jamaica  &  Brooklyn  R.  R.  Co. 
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SETH  W.  FULLER, 


FOR  ALL  KINDS  OF 

Incandescent     E^lectric     Lighting, 

ELECTRIC  BELLS,  WATCH  CLOCKS,  SPEAKING  TUBES,  ETC. 
27    ARCH    STREET,     -         -         -         BOSTON. 

CHARLES    RICHARDSON    &   CO. 

AGE  ATS    FOR 

LIItTOIIDEI, 

The    most   durable    preservative  for  Paint,    Wood    and   Metal  on  all  outside  work. 

For  Heavy  Relief  or  Plain  Wall  Work. 

Wheeler's  Patent  VVood    Filler,    Breinig's  Silicate  Paint,    Lithogen  Primer,  Floor  Polish, 

Wood  Stains,  Bronze  Powder   for  Radiators,  Bronze  Liquid,  Mixed  Paints, 

Painters'  Supplies  of  all  kinds. 

85  TO   S9  OLIV11.R  STKEET, BOSTON. 

W.  H.  WOOD  &  CO.  ^ 

LtEALERS    IN    ALL   KINDS 

Lumber  ts^  Building  Material. 

OFFICE    AND    WHARVES: 

Junction  Broadway,  Main  and  Third    Sts., 
CAMBRIDGEPORT,  MASS. 

Star  Brass  Manufacturing  Co. 

(RAILWAY    AND    STREET    CAR    DEPARTMENT) 

MANUFACTUREKS   OF 

RAILWAY  AND  STREET  CAR  TRIMMINGS  OF  EVERY  DESCRIPTION. 

Also,  ALL  KINDS  OF  BRASS,  BRONZE  and  COMPOSITION  CASTINGS. 

steam  Goods  Department.— Steam,  Water  and  Vacuum  Gages,  with 
non-corrosive  movements.  Engine  Registers,  Locomotive  and  Marine  Clocks, 
"Pop"  Safety  Valves,  Sight-feed  Oil  Cups,  Steam  Engine  and  Boiler  Appliances 
in  general.     Estimates  furnished  on  application. 

STAR  BRASS  MANUF'C  CO., 

31  Ijancaster  St.,  Boston,  Mass. 
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Prospect  Park  &  Flatbush  R.  R.  Co. 

South  Brooklyn  Central  R.  R.  Co. 

Van  Brunt  St.  &  Erie  Basin  R.  R.  Co. 
Brownstown,  Ind. —  Brownstown  &  Ewing  St.  R.  R.  Co. 
Brunswick,  Ga. —  Brunswick  St.  R.  R.  Co. 
BuENA  Vista,  Va. —  The  Buena  Vista  St.  Ry.    Co.      Elec. 
Buffalo,  III. —  See  Mechanicsburg^,  111. 

Buffalo,  N.  Y. —  Buffalo  Railway  Co.     Horse  and  elec.      Edison 
system. 

Buffalo  &  Tonawanda  Electric  Ry.  Co. 
Burlington,  Ia. —  Burlington  St.  R.  R.  Co. 

Burlington  Electric  Ry.  Co.     Westinghouse  system. 

Union  St.  Ry.  Co. 
Burlington,  Vt. —  Winooski  &  Burlington  St.  Ry.  Co. 
Butte,   Mont. —  Butte    Consolidated    Ry.    Co.       Steam,   cable  and 

elec.     Edison  system. 
Cairo,  III. —  Cairo  St.  Ry.  Co. 
Calera,  Ala. —  So.  Calera  Land  &  Imp't  Co. 
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^. 0^  ^I^Gharlestown^^ 

Telephone  Connection. 


/or 


We  make  a  specialty  of  all  kinds  of  Brushes  and  Dusters 

Railroad  and  Steamboat  Use, 

The  best  goods  made.     Send  for  prices  and  references. 
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Calliope,  Ia. —  Calliope  &  Hawarden  St.  Ry.  Co. 
Camden,  N.  J. —  Camden  &  Alantic  R.  R.  Co.     Elec. 

Camden  Horse  R.  R.  Co.      Horse  and    elec.     United    Elec- 
tric Traction  Co.  system. 

Pennsylvania  R.  R.  Co.  Elec. 
Canandaigua,  N.  Y. —  Canandaigua  St.  R.  R.  Co. 
Canton,  O. —  Canton  St.  Ry.  Co.     Elec.     Edison  system. 

Lakeside  St.  R.  R.  Co. 
Cape  May,  N.  J. —  Cape  May  &  Schellenger's  Landing  R.  R.  Co. 
Carthage,  Mo. —  Carthage  Horse  Ry.  Co. 
Cedar  Rapids,  L\. —  Cedar  Rapids  &  Marion  Ry. 
Centerville,  Ia. —  Centerville  St.  Ry. 
Centralia,  III. —  Centralia  &  Central  City  St.  Ry.  Co. 
Charleston,  S.  C. —  Charleston  City  Ry.  Co. 

Enterprise  R.  R.  Co. 

Middle  Street  Sullivan  Island  Ry.  Co. 
Charleston,  W.  Va. —  Charleston  St.  Ry.  Co. 
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CHARLES  L.  IRESON 


MANUFACTURER  OF 


IresoE  Leather  Belting  used  by  the  West  End  Street  Eailway  Co- 

o  PURE  o 


Oak-Tanned  Leather  Belting, 

FOR  ALL  ELECTKICAL  PUEPOSES,  AND  OTHER  HIGH  SPEED  MACHINERY. 

97  HIGH  ST.,  BOSTON,  MASS. 

Reference ;  "West  End  Street  Railway  Co. 


1^ 


RANDALL  STREET  AND  ELECTRIC  CAR  MAN'FG  CO. 

Buildere  of    STREET   and    ELECTRIC   CARS  of  all   descriptions;    SNOAV    PLOWS, 

Self-Loading  and  Dumping  Snow  Sleds,  and  all  Railway  Appliances. 

Motor  Trucks  a  Specialty. 

A  Few  Reasons  Why  this  is  the  Best  Motor  Truck, 
Because  It  runs  stiller.  Because  It  will  not  pound  rail  joints. 

"       It  does  not  shake  to  pieces  like  an  iron  truck.        "       It  has  more  life  on  rail. 
"       It  will  last  longer.  "       It  will  not  burn  out  armatures,  fields,  etc. 

"       It  costs  less  for  repairs.  "       You  can  get  motor  higher  from  ground,  more 

"      It  has  less  parts  to  take  care  of.  out  of  the  way  of  dust  and  dirt. 

"       It  requires  less  current  to  do  the  work. 

OFFICE  AND  WORKS,  1131  TREMONT  STREET,  BOSTON,  MASS. 
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Charlotte,  N.  C. —  Charlotte  St.  Ry.  Co. 

Charlotte  Electric  Ry.     Edison  system. 
Charlottesville,  Va. —  Charlottesville  &  University  St.  Ry.  Co. 
Chattanooga,  Tenn. —  City  St.  R.  R.  Co. 

Chattanooga  &  North  Side  St.   Ry.  Co.     Elec. 

Chattanooga  Electric  Ry.  Co.     T-H  and  Edison  systems. 

Chattanooga  Union  Ry.  Co. 
Chester,  Pa, —  Chester  City  Ry.  Co. 
Cheyenne,  Wvo. —  Cheyenne  St.  R.  R.  Co. 
Chicago,  III. —  Chicago  City  Ry,  Co. 

Calumet  Electric  St.  Ry.  Co. 

Chicago  Pass.  Ry.  Co. 

Cicero  &  Proviso  St,  Ry.      Elec.      Edison  system. 

North  Chicago  St.  R.  R,  Co. 

South  Chicago  City  Ry,  Co. 

South  End  Electric  Ry.  Co. 

West  Chicago  St.  R.  R.  Co, 


ADVERTISEMENTS, 


GiLBBRT     HODGBS, 


M.  Am.  Soc.  C.  E., 


CIVIL  AND  CONSULTING  ENCINEER, 

Room  17,  No.  19  Exchange  Place, 

BOSTON,  MASS. 


WILL    give    special  attention    to    the   examination    of   all  kinds  of 
Street  and  Steam  Railroads,  with  reports  upon  their  values  for 
Hearings  before  Railroad  Commissioners  or  other  governing  bodies. 

Will  make  examinations  of  jDroposed  routes,  reports  upon  their 
feasibility,  together  with  surveys  and  plans. 

Special  work  of  all  kinds  carefully  designed  and  ordered,  also 
Specifications  and  Contracts  written,  and  Lines  and  Grades  furnished 
for  Construction,  in  any  part  of  the  New  England  and  Middle  States,  or 
elsewhere  if  desired. 


CORRESPONDENCE      SOLICITED. 


J^efePs  by  Special  Permission  to 

F.  H.  MONKS,  Gen'l  Manager  )  ,„     .  P    ,  Strpp t  Railwav  Boston   Mass 

ARTHUR  HODGES,  Chief  Engineer  (  ^^^"^  ^"^^  btreet  Kaiiway,  uoston,  Mass. 

AMOS  F.  BREED,  President     ) 

E.  F.  OLIVER,  Treasurer  [  L.5'nn  and  Boston  Railroad,  Boston,  Mass. 

K.  C.  FOSTER,  Superintendent ) 

P.  F.  SULLIVAN,  Uen'l  Manager  Lowell  and  Suburban  Street  Railway,  Lowell,  Mass. 
A.  A.  GLASIER,  Treasurer  Industrial  Improvement  Company,  Boston,  Mass. 
GEO.  W.  MANSFIELD,  Railway  Depai-tment,  Thomsou-Houston  Electric  Co.,  Boston, 
Mass. 

H.  b!  RoSs^  G^e'n^  Mamtger  i  Brockton  Street  Railway,  Brockton,  Mass. 

E.  A.  NEWMAN,  Gen'l  Manager  Portland  Railroad  Company,  Portland,  Maine. 

J.  N.  BECKLEY,  President  Rochester  Electric  Railway  Company,  Rochester,  New  York. 

h!  C.  EvlNS;l'genf ''^^"^  i  Jol^'^son  Company,  Joh>istown,  Pena'a. 
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Chillicothe,   III. —  People's  Street  Ry.  Co. 

Cincinnati,   O.—  Cincinnati  Inclined   Plane  Ry.   Co.     Elec.     Edi- 
son system. 
Cincinnati  St.  Ry.  Co.     Elec.     T-H  system. 
Colerain  Ave.  Ry.  Co.     Elec.     T-H  system. 
Mt.  Adams  &  Eden  Park   Inclined  R.    R.   Co.     Elec.     T-H 

system. 
Mt.  Auburn  Cable  Ry.  Co. 

Pendleton  Mt.  Lookout  &  E.  Walnut  Hill  Ry.  Co. 
Price  Hill  Inclined  Planes. 
So.  Covington  &  Cincinnati. 
Clarksville,  Tenn. —  Clarksville  St.  Ry.  Co. 

Cleveland,    O. —  Brooklyn  St.  R.  R.  Co.     Elec.     T-H  and  Short 
systems. 
Alliance  St.  Ry.  Co.     P21ec.     T-H  and  Short  .systems. 
Broadway  &  Newburg   St.    R.    R.    Co.      P21ec.     Edison  and 

Short  systems. 
Cleveland  City  Cable  Ry.  Co.     Superior   St.,  Payne  &  Lex- 
ington Ave.,  and  St.  Clair  St.  lines. 
East  Cleveland  R.  R.  Co.     Elec.     P^dison  system. 
Lake  View  &   East   Cleveland  St.   Ry.    Co.     Elec.      Edison 
system. 
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FULLER,  DANA  &  FITZ, 


IMPORTERS  AND  JOBBERS  OF 


Tin  Plates,  Pig  Tin., 

INGOT   COPPER, 

SPELTER,  LEAD,  ANTIMONY, 

And    Metals    Generally.    Also 

Sheet  Iron  and  Bar  Iron,  Swedish  Iron,  Horse  Shoes,  Etc. 

110  NORTH  STREET,  BOSTON,  MASS. 

(American  Loan  %  Trust  Co. 

BOSTON. 


CAPITAL,  $1,000,000.  SURPLUS  (earnings),  $400,000 


Transact  a  general  banking  business- 
Allows  Interest  on  Deposits. 

Receives  money  payable  at  fixed  times  at  special  rates. 

Legal  depository  for  Guardians,  Executors,  Assignees,  and  Courts  of  Law- 
Acts  as  Trustee,  Registrar  or  Transfer  Agent. 


DIRECTORS. 

E.  F.  ATKINS.  OLIVER  AMES.  R.  E.  ROBBINS.  D.  P.  KIMBALL. 

ISAAC  T.  BURR.  FRED  L.  AMES.  A.  A.  POPE.  B.  P.  CHENEY. 

ALEX.   H.  RICE.  WM.  MINOT,  Jr.  THOS.  NICKERSON.  H.  D.  HYDE. 

JOHN  Q.  ADAMS.  F.  GORDON  DEXTER.        S-  E.  PEABODY.  GEO.  C.  LORD. 


S.  ENDIOOTT  PEABODY,  Pres.  F.  W.  JOED  AN,  Actuary. 

E.  A.  OOPFIN,  Treas. 
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South  Side  St.  R.  R.  Co. 

Woodland  Avenue  &  West  Side  St.  R.  R.  Co. 
Cleveland,  Tenn. —  Cleveland  St,  Ry.  Co. 
Clinton,  Ia. —  Lyons  &  Clinton  Horse  R.  R.  Co. 

State  Electric  Co.     T-H  system. 
Clinton,  Mo. —  Clinton  St.  Ry.  Co. 

Colorado  Springs,  Col. —  Colorado  Springs  &   Manitou    St.   Ry. 

Co. 

Colorado    Springs    Rapid    Transit    Ry.    Co.     Elec.      Edison 

system. 
Columbia,  S.  C. —  Columbia  St.  Ry.  Co. 
Columbia,  Tenn. —  Columbia  St.  Ry.  Co. 
Columbus,  Ga. —  Columbus  R.  R.  Co. 

North  Highland  Electric  R.  R.  Co.     T-H   .system. 
Columbus,  Ind. —  Crump's  St.  Ry. 

Columbus,  O. —  Columbus  Consolidated  St.  R.  R.    Co.     Part   elec. 
T-H  system. 

Glenvvood  &  Greenlawn  St.  R.  R.  Co.    Elec.    Edison  system. 
Concord,  N.  H.  —  Concord  St.  Ry.  Co.     Elec.     T-H  system. 
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DAVIS  &  FARNUM  MFG.  CO. 


MANUFACTUREKS   OF 


GASiWATER  PIPES, 

AND 

Gas  and  Water  Machinery, 


OF  THE  MOST  APPROVED  PATTERN. 
ALSO 


GAS    HOLDERS  3^  IRON  ROOFING. 

Orders  from  Gas  and  Water  Companies  promptly  attended  to. 

Ma^e    a    Specialty    also    of   Flajtged    Piping  for    Steam 

in   co7inection   with 

Electric   Light   Plants. 

Works  at  Waitham  Mass.    Near  the  Bleachery  Station. 
Om^ce,  No.  8  OLIVER  STREET,  BOSTON. 

EOOM  18.  VULOAN  BUILDING. 
J.  R,  FARNUM,  Treas,  Office  Hours,  11  to  1. 
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Coney  Island,  N.  Y. —  Sea  View  R.  R.  Co.     Elevated. 

Cornwall,  Ont. —  Cornwall  St.  Ry.  Co. 

Corpus  Christi,  Tex. —  Corpus  Christ!  Improvement  Co. 

Gussett  St.  Ry. 
Corsicana,  Tex. —  Corsicana  St.  Ry.  Co. 
Cortland,  N.  Y. —  Cortland  &  Homer  Horse  R.  R.  Co. 
Corvallis,  Ore. —  The  Corvallis  St.  Ry.  Co. 
Cottonwood  Falls,  Kan, —  Consolidated  St.  Ry.  Co. 
Council  Bluffs,  Ia. —  Council  Bluffs  St.  Ry,  Co.     Elec.     T-H  & 

Short  systems. 

Lake  Manawa  Ry,  Co. 
Council  Grove,  Kan. —  Council  Grove  St,  Ry,  Co, 
Covington,  Ga. —  Covington  &  Oxford  St.  R.  R.  Co. 
Covington,  Ky, —  So.  Covington  &  Cincinnati  St.  Ry,    Co,     Horse 

&  Elec,     Short  system. 
Dallas,  Tex. —  Dallas  Consolidated   Traction  Ry.    Co.     Horse    & 
elec.     T-H  and  Edison  systems. 

Dallas  &  Oak  Cliff  Ry.  Co. 

North  Dallas  Belt  Ry.  Co.     Elec,     T-H  system. 
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THE  HASKIN 

WOOD  1  Vulcanizing 

COMPANY. 


General  Office, 

40  WALL  STREET, 


NiliW       YORK.  19TH  street  &'eaST  RIVER 

AND  155TH  ST.,  AND  8TH  AVE. 


RAILWAY   TIES   AND   TIMBERS 
STRENGTHENED   AND   PRESERVED    FROM    DECAY. 

The  LARGEST  and  MOST   COMPLETE   WORKS    IN  THE  WORLD  for  CURING 
and  PRESERVING  LUMBER,  HARD  WOOD  and  Timber  of  all  dimensions. 


MAHOGANY,    CHERRY,    WALNUT,    ASH,    OAK,    MAPLE,   SPRUCE   AND    YELLOW 
PINE  THOROUGHLY  CURED  AND  BEAUTIFIED  by  VULCANIZING. 


REFERENCES    BY    PERMISSION. 


West  End  Street  Railway. 


H.  M.  WHITNEY,  President, 

F.  H.  MONKS.  General  Manager. 

ARTHUR  HODGES,  Chief  Engineer, 

H.  F.  WOODS.  Purchasing  Agt.,  J 

COL.  F.  K.  HAIN,  Gen.  Manager,  Manhattan  Railway  Co..  71  Broadway,  New  York. 

ROBERT  I.  SLOAN,  Chief  Engineer,  Chicago  Elevated  Railway,  Chicago,  111.  (For- 
merly of  Mi\nhattan  Railway,  New  York). 

GILBERT  HODGES,  M.  Am.  Soc.  C  E.,  Civil  and  Consulting  Engineer,  19  Exchange 
Place,  Boston 

D.  6-  J.  JARDINE,  Architects,  1262  Broadway,  New  York. 

ICHABOD  T.  WILLIAMS,  Lumber  Merchant,  221  11th  Avenue,  New  York. 

GEO.  EDWARD  HARDING  &  GOOCH,  Architects,  40  Exchange  Place,  New  York. 

J.  J.  R.  CROES,  Chief  Engineer,  Suburban  Rapid  Transit  Co.,  40  W^all  St.,  New  York. 

JOHN  WATERHOUSE,  Chief  Engineer,  Manhattan  Railway  Co.,  71  Broadway,  New 
York, 

EDWARD  ATKINSON,  31  Milk  Street,  Boston. 

AND   MANY    OTHERS. 


SAMUEL  D.   CRAFTS,    -     NEW   ENGLAND  AGENT, 

45  KILBY  STREET,  BOSTON. 
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Rapid  Transit  Ry.  Co.     Elec.     Edison  system. 

The  Dallas  Cable  Ry.  Co. 

West  Dallas  Ry. 
Danbury,  Conn. —  Danbury  &  Bethel  Horse  Ry.  Co. 
Danville,  III, —  Danville  Gas.  Elec.  Light   &    St.  Ry.  Co.     T-H 

system. 
Danville,  Va. —  Danville  St.  Car  Co.     Elec.     T-H  system. 
Davenport,    Ia. —  Davenport    Central    Ry.    Co.       Elec.      Edison 
system. 

Bridge,  Second  St.  &  Northwest  Davenport  Ry,  Co. 

Davenport  City  Ry.  Co. 

Davenport  Elec.  Ry.      Light  &  Power    Co.     Edison  system. 

Davenport  &  Rock  Island  Ry.  Co.      Elec.     T-H  system. 

The  Fort  Scott  Rapid  Transit  Ry.   Co.      Elec. 
Dayton,  Ky. —  South  Covington  &  Cincinnati  St,  Ry.  Co.,    Dayton 

Division. 
Dayton,  O. —  Dayton  St.  R.  R.  Co. 

Dayton  &  Soldiers'  Home  Electric  R.   R.    Co.     Edison   sys- 
tem. 

Fifth  St.  R,  R.  Co. 


ADVERTISEMENTS. 


189 


The  "Clark"  Wire. 


INSULATION  GUARANTEED  Wherever  Used,  AERIAL,  UNDERGROUND  or  SUBMARINE. 


In  a  letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  under  date 
of  March  29,  18S6,  he  says  : 

"A  Thoroughly  Sellable  and  Desirable  Wire  in  Every  Eespect. 


THE  rubber  used  in  insulating  our  wires  and  cables  is  especially  chemically 
prepared,  and  is  guaranteed  to  be  waterproof,  and  will  not  deteriorate, oxid- 
ize or  crack,  and  will  remain  flexible  in  extreme  cold  weather,  and  is  riot  af- 
fected l)y  heat.  The  insulation  is  protected  from  mechanical  injury  by  one 
or  more  braids,  and  the  whole  slicked  with  Clark' •;  Patent  Compound,  and  special 
extra  finish,  which  we  have  now  adopted  for  all  our  solid  wires  as  an  extra  weather 
proof  protection,  and  also  preventing  chafing  and  abrasion,  which  is  water,  acid, 
and  to  a  very  great  extent  fire-proof.  Our  insulation  will  prove  durable  when  all 
others  fail.  We  are  prepared  to  furnish  Single  Wires  of  all  guages  and  diameter 
of  insulation  for  Telegraph  and  Electric  Lights  from  stock.  Cables  made  to  order. 
We  are  now  prepared  to  furnish  our  Clark  Wire  with  a  white  outside  finish  fox* 
ceiliiTg  cleat  work  as  well  as  our  standard  color. 

CLARK  JOINT  GUM  should  be  used  for  making  water-proof  joints.  This 
is  put  up  in  half  pound  boxes,  in  strips  about  one  foot  long  and  five-eights  inch 
wide,  and  when  wrapped  about  a  joint  and  pressed  firmly  it  makes  a  solid  mass. 

'  ^^  FOR  RAILWAY  AND  MOTOR  use,  we  inake  all  sizes  of  stranded 
and  licxible  cables  with  Clark  insulation. 


TVe  guarantee  our  Insulation  \irlierever  used,  Aerial,  Underground  or 
Submarine,  and  our  net  prices  are  as  low,  if  not  loixrer  than  any  other 
first-class  Insulated  Wire.  We  shall  be  pleased  to  mail  Catalogues 
^irith  terms  and  discounts  for  quantities. 

Eastern    Electric   Cable  Co., 

61  to  65  Hampshire  St.,  Boston,  Mass. 

HENRY  A.  CLARK,  Treasurer  and  Gen.  Manager.  HERBERT  H.  EUSTIS,  Pres't  and  Electrician. 
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Oakwood  St.  Ry.  Co. 

Wayne  &  Fifth  St.  R.  R.   Co. 

White  Line  St.  R.  R.  Co.     Elec.,  overhead  system. 
Deadwood,  So.  Dak. —  Deadwood  St.   Ry.  Co. 
Decatur,  Ala. —  Decatur  St.   Ry,  Co. 
Decatur,  III. —  Citizens'  Electric  Street  Ry,  Co.     T-H  system. 

Decatur  Electric  Ry.  Co.      Detroit  Electric  Wks.  system. 
Deerfield,  N.  Y.— DeerficldS:  Utica  R.   R.  Co. 
Defiance,  O. —  Defiance  St.  Ry.  Co.     Elec.     Short  system. 
Demson,  Tex. —  Denison  St.  Ry,  Co. 

Denison  Rapid  Transit  Ry,  Co. 

Denison  Street  &  Belt  Line  Ry,   Co. 
Denver,  Col, —  Colfax  Ave.     Electric  Ry.  Co.     Edison  system, 

Denver  Tramway  Co.     Elec.  and  cable  T-H.,  Short    &   Edi- 
son systems. 

Denver  Cable  Ry.  Co. 

Denver  City  Cable  Ry,  Co. 
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A,  M,  Stetson  &  Co. 

CoaT,  V/ood   and   LUnnbeN 

MASON'S  MATERIALS, 

Stetson's  Wharf,  First  St,,  Foot  of  I  St.    Office,  44  Kilby  St. 


JOHN  A.  STETSON. 


E.  C.  SHEKBUKNE.  R.  8HEKBURNE.  F.  8.  SHEEBURNK. 

"  ESTA15MSIIKD  1S41. 


Jinportia-  ot 

Plate     G-Iass, 

FRENCH  WINDOW,  CAR,  COACH  AND  PICTURE  GLASS, 

Also   Ground,   Cathedral,   Rough,   Enamelled  and   Colored   Glass. 

Sole  Ageiita  for  Chance's  Celehratud  Crystal  Sheet  and  Pluto  Glass. 

20  &  22  Canal  St.,  31  to  37  Lancaster  St.,    -   ■    Boston,  Mass. 

Tiike  Hampden  St.  Electric  Car. 
Franklin  Smith,  Pres.  &  Treas.  Elmer  F.  Smith,  Secretary. 

G.  W.  &  K. 

Smithi    Iron   Co. 
Building  Iron  lyiTorh, 

Removed  to 

FARNUCO,  GIRARD  &  READING  STS., 

Members  of  the  Master  Builders' Assoc'n,,  166  Devonshire  St.  BOSTON. 

Long  Distance  Telephone,  S57. 

Furniture  fr\a9ufaeturer5       f^ 

AND 

^1  1^1  dpl^olsterers, 

Washington  &  Elm  Sts.,  Boston. 

Factory  at  East  Boston. 
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Denver  &  Berkeley  Park  Rapid  Transit  Co. 

So.  Denver  Cable  Co. 

University  Park  Ry.  &  Electric  Co. 

West  End  St.  Ry.  Co.     Elec.     Edison  system. 
Des  Moines,  Ia. —  Dcs  Moines  St.  R.   R.   Co.       Elec.     T-H    sys- 
tem. 

Des  Moines  Suburban  Ry.  Co.     Elec. 
Detroit,  Mich. —  Fort  Wayne  &  Elmwood  Ry.  Co. 

Detroit  City  Ry.  Co. 

Detroit  Electric  Ry.  Co. 

Detroit,  Rouge  River  &  Dearborn  St.   Ry.   Co.      Elec.      Edi- 
son system. 

Grand  River  St.  Ry.  Co. 

Highland  Park  Ry.  Co.     Elec.     Rae  system. 

Hamtramck  &  Crosse  Point  Ry.  Co.     Elec. 
Dover,  N.  H. —  Union  St.  Ry.  Co.     Elec.     T-H  system. 

Dover  Horse  R.  R.  Co. 
Dublin,  Tex.—  Dublin  St.  R.  R.  Co. 
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DAVID  STURTEVANT  &  CO., 

4  CENTRAL  STREET, 

Miners'  Agents, 

ANTHRACITE  &  BITUMINOUS  COAL 

BY    CARGO. 

Agents  for  H.  CRAW^FORD  BLACK,  BALTIMORE. 

GEORGES  CREEK,  CUMBERLAND. 

*— — — . 

Fairbanks  Hay,  Coal 
t^^#^^  Platform,  Store,  and 

ms^^^^  Counter  Scales, 

Fairbank's  Scales  -  Ml  Kinds. 

Also  ihe 

Celebrated  Prait  &  Cady's  Asliestos  Packed  Valves,  llie  Hancock  Inspirator,  and  otiier  Steam  Supplies. 

Split  Wood  Pulleys,  Baggage  and  Freight  Trucks,  Money  Drawers,  Copying  Presses,  &  Store  Furniture  Generally, 

THE  FAIRBANKS  C0MPflHYli^g'iit!.'ig;!;,1l-':TjE^v?%S,7c-. 

Hosier,  Robinson  &  Co. 

FORMERLY  HOSMER,  CRAMPTON  &  HAMMOND, 


HAY,  STRAW^,  GRAIN,  ETC. 

4:3     COM1VLKRCIA.L     STRKKT, 

I-  l:  Ho^rsor..  Boston. 

F.  i>.  Smith. 

Geo.  McQuesten  &  Co. 

HARD  PII^E,  OAK  LUMBER,  AND  TIMBER, 

Hard  Pine  Electric  Poles  and  Railroad  Ties 

Docks,  Yarks  and  Mill  at  East  Boston.  Rr»cfrkn       IVTacc; 

Office.  27  Kilby  Street,  P.  0.  Box  2439.  UUbLUll,     IVlctbb. 
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Dubuque,  Ia. —  Dubuque  St.  R.  R.     Elec.     Edco  storage  system. 

Electric  Ry.  Light  &  Power  Co.     Edison  system. 

Key  City  Electric  St,  Ry.  Co.      Edison  system. 
DuLUTH,  Minn. —  Duluth  St.  Ry.  Co.     Elec.     T-H  system. 

Minnesota  St.  Ry. 

Motor  Line  Improvement  Co.     Elec.     T-H  system. 
Du  Quoin,  III. —  Du  Quoin  St.  R.  R.  Co. 
DuRANGO,  Colo. —  Durango  St.  Ry. 
Durham,  N.  C. —  Durham  St.  Ry.  Co. 
Easton,  Pa. —  Easton,  So.  Easton  &  West  End  Pass.  Ry.  Co. 

Pennsylvania  Motor  Co.     Elec.     Wightman  system. 
East  St.  Louis,  III. —  Denverside  St.  Ry.  Co. 
East  Wareham,  Mass. —  East  Wareham,  Onset  Bay  &  Point  In- 
dependence St.  Ry,  Co.. 
Eau  Claire,  Wis. —  Eau  Claire  St.  Ry.     Lt.  &   Power  Co.     Edi- 
son and  Rae  systems. 
Elgin,  III. —  Elgin  City  Ry.     Elec.     Edison  system. 
Elizabeth,  N.  J. —  Elizabeth  &  Newark  Horse  R.  R.  Co. 

Elizabeth  St,  Ry.  Co. 
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O.  P.EDDY. 


C.  F.  &  G.  W.  EDDY, 
COMZVIISSION    MERCHANTS, 


Q.  W.  EDDY. 


And  Wholesale  Dealers  in 


Hay,  Straw,  Grain  and  Feed, 


Telephone  No.  1068. 


CHAMBER  OF  COMMERCE,  BOSTON. 


J.  CHANCELLOR  CRAFTS. 


ESTABLISHED  1845. 


UORACE  W. CKAFT8. 


HEFRY  CRAFTS'  SOUS 

(SUCCESSORS  TO  CRAFTS  &  WARD,   FORMERLY  HENRY  CRAFTS  &  SON). 

Rockland  L.IME,  Hoffman  and  Rosendale  CEMENTS, 

Dover,  Eastern  and  Face  BRICKS, 

Sand  and  Hair,      Kings,  N.  Y.,  and  Albert  Mills,  N.  S.,  PLASTER, 

Cumberland  COAL,  English  Portland  CEMENT, 

ALL  IN  STORE  OR  BY  CARGO. 

SHAMOKIN,  KALMIA  AND  FRANKLIN  COALS  A  SPECIALTY. 

266  to  274   Albany  St.,  Boston, 


t/l-DEVOMSniRESI 
'      BOSTOM-nASS.  ' 


Authors,  Publishers,  Lawyers,  Merchants,  Societies,  Corporations  and  Towns  will  find  our  facilities  unsurpassed. 

SEND  FOR  ESTIMATF6.  TELEPHONE  CONNECTION. 

GEO.  E.  DOiAZNeS 

(ARTHUR  A.  SMITH), 

:  Importer  of  and  Dealer  in  : 

SALT  OF  ALL  KINDS, 

And  Manufacturer  of 
I»m33Va:iXJ3Vt    C3rI=LOXT3XrX>    HOOKL    S-^^Xj*!?, 

188  State  and  17  Commerce  Sts.,  Boston. 

SALT    FOR    ELECTRIC    AND    HORSE    RAILWAYS    A    SPECIALTY. 
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Elkhart,  Ind. —  Citizens*  Ry.  Co.     Elcc.     Rae  system. 

Elmira,  N.  Y. —  Elmira  &  Horsaheads  Ry.  Co.     Horse,  steam  and 

elec.     Edison  and  Westinghouse  systems. 
El  Paso  De  Robles,  Cal. —  El  Paso  de  Robles  St..Ry. 
El  Paso,  Tex. —  El  Paso  &  Paso  Del  Norte  St.  Ry.  &  Bridge  Co. 

El  Paso  St.  Ry.  Co. 
Emporia,  Kan. —  Emporia  City  Ry.  Co. 
Ensley,  Ala. —  Ensley  Ry.  Co. 
Enterprise,  Miss. —  Enterprise  St.  Ry.  Co. 
Erie,  Pa. —  Erie  Elec.  Motor  Co.     Edison  system. 

Erie  City  Passenger  Ry.     Elec. 
Essex,  Mass. —  (See  Salem,  Mass.) 
Eureka,  Cal. —  Eureka  St.  R.  R.  Co. 

Eureka  Springs,  Ark. —  Eureka  Springs  Elec.  Lt.  &  St.  Ry.  Co. 
EvANSViLLE,  Ind, —  Evansville  St.  Ry.  Co. 
Fall  River,  Mass. —  Globe  St.  Ry.  Co. 
Far  Rockaway,  N.  Y. — -The  Rockaway  Village  Ry.  Co, 
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Hill,  clarKe  &  co. 

Iron  and  Brass  Working 

MACHINERY. 

liathes,  Bolt  Cutters,  Pulley  Machines, 

Power  Hammers,    Planers,  Shapers, 

Key  Seaters,  Millingr  Machines,         TJprig-ht  Drills, 

Boring"  Mills,  Grinding-  Machines,        Pipe  Machines,  etc. 

I^achine  Shop  Supplies. 

156  to  164  OLIVER  ST..  BOSTON,  MASS. 

BERRY  &  FERGUSON, 

NEW  ENGLAND  AGENTS 

Standard  Akron  Sewer  Pipe, 

DEALERS  IN 

Hoffman  Rosendale  Cement, 

Unglisli  Portland  Cement,  Lime, 

Fire  Brick  and  General  Masons^  Supplies. 

Wharf  ami  Pipe  Yard,  OfHce, 

37  to  45  MEDFORD  ST.  41  MEDFORD  ST. 

GHARLESTOWN  DISTRICT,  BOSTON,  MASS, 

Telephone  Contiectlon. 

,  .  w  .  ^  ^      HOFFMAN  ROSENDALE  CEMENT. 

^  WALDO  l> 


BROTHERS. 


ENGLISH  PORTLAND  CEMENT. 
ROCKLAND  LIME. 


AKRON  DRAIN  PIPE. 
88  IVATER   STREET,  BOSTON. 
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FiNDLAY,  O. —  Findlay  St.  Ry.  Co. 

FiTCHBURG,  Mass. —  Fitchburg  St.  Ry.  Co. 

Flushing.  N.  Y- —  Flushing  &  College  Point  St.  Ry.  Co.     Elec. 

Fond  Du  Lac.  Wis. —  Fond  du  Lac  St.  Ry.  Co. 

Fort  Madison,  L\. —  Fort  Madison  St.  Ry.  Co. 

Fort  Meade,  Fla. —  Fort  Meade  St.  Car  Co. 

Fort  Scott,  Kan. —  Fort  Scott  Rapid  Transit  Co.     Elec.     Edison 

system. 
Fort  Smith,  Ark. —  Fort  Smith  St.  Ry.  Co. 
Fort  Wayne,  Ind. —  C.  L.  Centlivre  St.  Ry.  Co. 

Fort  Wayne  St.  R.  R.  Co. 
Fort  Worth,    Tex. —  North    Side    St.    R.    R.    Co.     Elec.     T-H 

system. 

Chamberlain  Investment  Co.     Elec.     Edison  system. 

Fort  Worth  &  Arlington   Heights    St.  Ry.  Co.     Elec.     Edi- 
son system. 

Fort  Worth  Land  &  St.  Ry.  Co.     Fisher-Rae  overhead  elec- 
tric system. 

Lampasas  St.  Ry.  Co. 

The  Riverside  St.  Ry.  Co.     Elec. 
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WM.  S.  LEAVITT.  C.  B.  SANBORN. 

(Of  C.  B.  Sanborn  &  Co.) 

LEAVITT,  SANBORN  &  CO. 

COMMISSION  MERCHANTS  AND  RECEIVERS  OF 

HAY,  STRAW  &  GRAIN. 

29  NO.  MARKET  ST.,        Telephone  No.  74.         BOSTON,  MASS. 

Reference :  T.  G.  HILER,  Esq.,  Cashier  Faneuil  Hall  National  Bank,  Boston. 

Any  Mercantile  Agency  in  thj  United  States, 

Correspondence  Solicited. 


NOVELTY  WOOD  WORKS, 


John  J.  JVIel^utt, 

BUILDER  AND  MANUFACTURER 

OF 

Wood  Mouldings,  Counters,  Sashes 

Planing,  S.awlng.  Turning,  Fret  .'^awing,  etc. 
Carving,  Pattern  Making. 

Junction  Maiden  &  Wareham  Sts. 


R.  A.  RICHARDS.  R.  F.  RICHARDS. 

RICHARDS  &  CO. 

Importers  and  Dealers  In 

Tin  Plates,  3heet  Iron 

AND 

60  UNION  di  47  FRIEND  STS., 

BOSTON. 


Oakman    I^anufactuping    Go. 


Specialties  in 


For    Electrical,    Mechanical    Experimental    and    Telegraph    Uses. 
MOLDS  MADE  TO  ORDER  AT  SHORT  NOTICE. 

INSULATORS,     A    SPECIALTY. 

Office  &  Factory,  Mercer  St.,  South  Boston.   BayvieJ'sl^reetcar*. 

samuel  oakman,  trea8. 
Fbamk  Huckinb.  Lutheb  W.  Dbowsb 

P.  S.  HUCKINS&CO. 

Hard    Pine     Lumber, 

White  Oak  Timber  and  Planl(,  Hackmatack  Knees. 


Jlai»d    Pine    Octagonal    Poles    and    l^ailfoad    Ties. 


45  KILBY  ST.,  BOSTON.    Wharf  &  Mill,  East  Boston. 
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Framingham,  Mass. —  Framingham  Union  St.  Ry.  Co. 

Frankfort,  N.  Y. —  Frankfort  &  Ilion  St.  Ry.  Co. 

Fredonia,   N.   Y. —  Dunkirk    &    Fredonia  R.    R.      Elec.     Edison 

system. 
Freeport,  III. —  Freeport  St.  Ry.  Co. 
Fremont,  O. —  Fremont  St.  Ry.  Co. 
Fresno,  Cal. —  Fresno  R.  R.  Co. 

Fresno,  Belmont  &  Yosemite  R.  R.  Co. 
Fryeburg,  Me. —  Fryebiirg  Horse  R.  R.  Co. 
Fulton,  N.  Y. —  Fulton  &  Oswego  Falls  St.  Ry.  Co. 
Gadsden,  Ala. —  Gadsden  &  Attalla  Union  Ry.  Co. 
Gainesville,   Fla. —  Gainesville  City  &  Suburban  Ry.  Co. 
Gainesville,  Ga. —  Gainesville  &  Hall  Co.  St.  R.  R.  Co. 
Gainesville,  Tex. —  Gainesville  St.  Ry.  Co. 
Galesburg,  III. —  College  City  St.  Ry.  Co. 
Galveston,  Tex. —  Galveston  City  R.  R.  C.     Elec.  and  horse. 

Gulf  City  St.  Ry.  &  Real  Estate  Co.     Horse  and  elec. 


ADVEKTISEMENTS. 


2QI 


STATIONERY  WAREHOUSE 


This  cut  represents  our  Store  and  Manufac- 
tory for  the  manufacture  and  sale  of  Aceownt 
Books,  where  at  all  times  may  be  found  a 
full  and  complete  assortment  of  Foreign 
and  Domestic  Stationery,  as  complete 
a  stock  as  can  be  found  in  New  England. 

Our  Account  Books  comprise  those  adapted 
to  the  wants  of  Banks,  Bankers,  Manufactur- 
<  ;s,  Insurance  and  Railroad  Companies. 

C  Iiurch  and  Society  Records, 
Time  Books, 

Registers  for  Hotels  and  Steamboats, 
Stock  Ledgers, 

Blank  Stock  Certificate  Books, 

Wank  Note,  Draft  and  Receipt  Books, 
Stock  Transfer  Books, 
Trial-Balance  Books, 
Dividend  Books, 
Hotel  Registers, 

Note  Books  (Bills  Receivable  and  Payable), 
Full  Bound  Quarto  Books  for  Trusts, 

Check  Books  on  all  the  Boston  Banks, 
Time  and  Pay-Roll  Books, 
Letter-Copying  Books, 
Field  Books, 

Manifold  Books, 
Ins.  Records, 

Assessors'  Books, 

Collectors'  Books, 

Express  Receipt  and  Delivery  Booka, 
Rent  Books, 

Milk-Score  Books, 
Delivery  Books, 

Weighing  Books, 
Lumber  Tally  Books,  &c.,  &c. 

Books  made  to  any  desired  pattern. 


THOMAS  GROOM  &  CO., 

StalioiieFS  and  I 


A  full  assortment  of  Stephens',  Arnold's,  MorrelVs,  Antoine's,  and  Blackwood's  Inks  and 
Fluids  constantly  on  hainl  by  the  cask,  dozen,  or  bottle. 

IVo.  ©S  State  Street,       -       I30ST01V,  MASS. 
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Georgetown,  Ky. —  Georgetown  St.  Ry.  Co. 

Glens  Falls,  N.  Y. —  Glens  Falls,  Sandy  Hill  &  Fort  Edward  St. 

R.  R.  Co. 
Gloucester,   Mass- —  Gloucester  St.    Ry.    Co.     Horse   and  elec. 

Rae  system. 
Grand  Island,  Neb. —  Grand  Island  St.  Ry.  Co. 
Grand  Junction,  Col. —  Grand  Junction  St.  Car  Co. 
Grand  Rapids,  Mich. —  Consolidated  St.  Ry.  Co.     Elec. 

Reed's  Lake  Electric  St.  Ry.  Co. 
Great  Falls,  Mont. —  Great  Falls  St.  Ry.  Co.     Elec.     T-H  sys- 
tem. 
Greenbush,  N.  Y. —  North  &  East  Greenbush  St.  Ry.  Co. 
Green  Castle,  Ind. —  Green  Castle  City  St.  Ry,  Co. 
Greensburg,  Pa. —  Greensburg  &  Hempfield  Electric    St,  Ry.    Co. 

Westinghouse  system. 


ADVERTISEMENTS.  20$ 

BELLOWS   &    MANSON, 

Iron,  Steel,  and  Forgings. 

Best  Blue  End  Iron,  Refined  Iron, 

Shafting  Iron,  Ronnd  Edge  Tire  Iron, 

Hoop  and  Band  Iron,  Angle  and  Tee  Iron, 

Ulster  Iron,  Hexagon  Iron, 

Norway  Iron,  Boiler  Iron, 

Maohinery  Steel,  Shafting  Steel, 

Cold  Rolled  Steel,  Key  Steel,  Tool  Steel, 

Hammered  Iron  and  Steel  Shafting,  plain  and  rough  turned. 
Ship  and  Yacht  Anchors, 

Hammered  Azles  for  Steam  and  Horse  Cars. 


514  Atlantic  Ave.,         -  BOSTON,  MASS. 


SAMUEL   HOBBS  &  CO.. 

Successors  to  CUTTER      TOWER    CO  1 1  stationery  Department, 

^tationersr  Printers,  -  and  •  lithographers, 

14  FEDERAL  and  113  CONGRESS  STREETS, 
BOSTON. 
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Greenville,  S.  C. —  St.  Ry.  Co.  of  the  City  of  Greenville. 

Greenville,  Tex. —  City  Ry,  Co, 

Griffin,  Ga. —  The  Real  Estate  Investment  Co. 

Halifax,  N.  S. —  Nova  Scotia  Power  Co.     (Lim.) 

Hamilton,    O. —  Hamilton    &    Lindcnwald    Electric    Transit    Co. 

Edison  system, 
Hamilton,  Ont. —  Hamilton  St,  Ry.  Co. 

Hannibal,  Mo. —  Hannibal  Electric  St.  Ry.  Co.     T-H  system. 
Harlem,  Mo. —  No.  Kansas  City  St.  Ry.  Co. 

Harrisbukg,    Pa. —  Harrisburg   City    Passenger    Ry.     Co.     Elec. 

T-H  system. 
East  Harrisburg  Pass.  Ry.  Co.     Elec.     T-H  system. 
Hartford,   Conn, —  Hartford  &  Wethersfield    Horse    R,   R.    Co. 

Horse  &  elec.     Edison  system. 


ADVERTISEMENTS. 
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THE 


Mcintosh  &  Seymour 


RfllLWflT 
COnPOUND  ENQINE 

Built  Especially  for  Electric  Railway 
Service. 


Mcintosh,  seymour  &  co„ 

Works,  Auburn,  N.  Y. 
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Harvey,  III. —  Harvey  Transit  Co.     Elec.     Short  System. 
Hastings,  Neb. —  Hastings  Improvement  Co. 

Citizens'  St.  Ry.  Co. 
Haverhill,  Mass. —  Haverhill  &  Groveland  St.  Ry.  Co. 
Helena,  Ark. —  Citizens'  St.  Ry.  Co, 
Helena,  Mont. —  Helena  Electric  Ry.  Co.     Westinghouse  system. 

Helena,  Hot  Springs  &  Smelter  R.  R.  Co. 
Henderson,  Ky. —  Henderson  St.  Ry.  Co. 
Hendersonville,  N.  C. —  Hendersonville  St.  Ry.  Co. 
Herkimer,  N.  Y. —  Herkimer  &  Mohawk  St.  Ry.  Co. 
HoBOKEN,  N.  J, —  North  Hudson  County  Ry.  Co. 
Holyoke,  Mass. —  Holyoke  St.  Ry.  Co. 


ADVERTISEMENTS. 


40Nlir  R.  WHITNEY. 


JAMES  8.  WHITNEY. 


A.  WHITNEY  rSONS, 


Car  Wheel  Worhs, 


Philadelphia^  Pa. 


ESTABLISHED  1847. 


CHILLED  CAST  IRON  CAR  WHEELS. 


EVERY  KIND  OF  SERVICE, 


Made  of 

Best 
Charcoal 

Irons. 


Chill, 

Deep, 

Uniform, 

Durable. 


Wheels  perfectly  Round  without  being  Ground. 
STEEL  TIRED  WHEELS 

For  Evekt  Service  with  Strong  Annealed  Cast  Iron  Centres. 


CASTINGS  of  Soft  or   Chilling  Irons. 
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Hot  Springs,  Ark. —  Hot  Springs  St.  R.  R. 

Hot   Springs,  S.  Dak. —  Hot  Springs  &    Chautauqua    R.    R.    Co. 

Klec.     Short  system. 
Houston,    Tex. —  Houston   City    St.    Ry.    Co.      Horse    and    elec. 

Short  .system. 
Bayou  City  St.  R.  R.  Co. 
Hudson,  N.  Y. —  Hudson  Elec.  Ry.  Co. 
Huntington,  L.  I.,  N.  Y. —  Huntington  R.  R.  Co. 
Huntington,  W.  Va. —  Huntington   Elec.    Light    &    St.    Ry.    Co. 

.Short  system. 
Huntington  Belt  Line  Co. 
HuNTSViLLE,  Ala. —  Huntsville  Belt  Line  &  Monte  Sano  Ry.''Co. 
Hutchinson,  Kan. —  Hutchinson  St.  Ry.   Co. 
Independence,  Mo. —  Kansas  City. 

Independence,  &  Park  Dummy  Line. 
Indianapolis,    Ind. —  Citizens'    St.    R.    R.    Co.     Horse    &     elec. 

T-H  and  Short  systems. 
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DORNER  &  DHTTON, 


Manufacturers  of 


treet  Oar  Wt)eels, 

Forged  and  Rolled  Axles, 

Roller  and  Brass  Bearing  Journal  Boxes, 

Electric  Motor  Trucks, 

GEARS  AND  PINIONS, 

Turn   Tables,  Transfer  Tables, 

TRACK  CLEANERS,  ETC. 
OIjE"VEiXj-A.2SriD,         -         OHIO. 
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Ikonton,  O. —  The  Ironton  &  Petersburg  St.  Ry.  Co. 
Ithaca,  N.  Y. —  Ithaca  St.  Ry.  Co.     Elec.     Daft  system,  ^ 
Jackson,  Mich. —  Jackson  Street  Ry.  Co.     Elec. 
Jackson,  Miss.  —  Jackson  City  R.  R. 
Jackson,  Tenn. —  Jackson  &  Suburban  St.  R.  R.  Co. 
Jacksonville,  Fla. —  Main  St.  Ry.  Co. 

Jacksonville  St.   R.  R.  Co. 
Jacksonville,  III. —  Jacksonville  Ry,  Co. 
Jamaica,  N.  Y. —  Jamaica   &   Brooklyn  Road  Co.       Elec.     Edison 

system. 
Jamestown.  N.  Y. —  Jamestown  St.  Ry.  Co.     Elec.     Short  system. 
Janesville,  Wis. —  Janesville  St.  Ry.  Co. 
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».  H.  ANDREWS,  Proprietor. 

J.  R.  WORCESTER,  Chief  Engineer. 


A.  S.  MII.LEU,  Jr..  Secretary. 

R.  H.  BROWN,  ConsuUiDg:  Engineer. 


BOSTON   BRIDGE  WORKS. 


DESIGNERS   AND   BUILDERS  OF 


Iron  and  Steel   Bridges, 

Roofs  and  Girders,  Electrical  and  other  Travelling  Cranes, 
Locomotive  Turntables  and  Transfer  Tables. 


Bridgre  of  seven  spans,  eacli  about  l.'iO  feet,  at    Hartford,  Ct.,  over  Connecticut 
River,  designed  and  built  by  us  for  the  Neve  York  &  New  England  K.  R. 


Roof  Trusses,  built  for  Alacbine  Room  of  the  Glens  Falls  Paper  Mill  Co., 
Fort  Edwards,  N.  Y. 


OFFICES,  -  70    KTLBY    ST.,    BOSTON,  MASS. 

Works,  Cambritlgeport,  on  Grand  Junction  R.  R. 

We  solicit  inquiries  for  structural  work. 
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Jeffersonville,  Ind. —  Ohio  Falls  St.  Ry.  Co. 

Jersey  City,  N.  J. —  Jersey  City  &  Bergen  R.    R.    Co.     Horse    & 

dec.     T-H  system. 
\  Pavonia  Horse  R.  R.  Co. 

A  \  Johnstown,  N.  J. —  Johnstown,  Gloversville  &  Kingsboro  Horse  R. 
^  R.  Co. 

Johnstown,  Pa. —  Johnstown  Pass.  Ry.  Co.     Elec.     Short   system. 

Joliet,  III. —  Joliet  St.  Ry.  Co.     Elec.     T-H  system. 

JoPLiN,  Mo. —  Joplin  Electric  Ry.  &  Motor  Co.     T-H  system. 

Kalamazoo,  Mich. —  Kalamazoo  City  &  County  St.  Ry.  Co. 

Kanakee.  III. —  Kanakee  Electric  Ry.  Co. 


ADVERTISEMENTS.  2.15 


WALWORTH  MFG.  CO. 


14  TO  24  Oliver  St., 


BOSTON, 


MANUFACTURERS   OF 


STEEL  'JIB  IRON    POLES 


FOR 


ELECTRIC    RAILWAYS 


■  AS 


#^USED    AND    ADOPTED J^ 


BY  THE 


WEST   END   STREET   RAILWAY. 
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Kansas  City,  Mo. —  Kansas  City  Cable  Ry.  Co. 

Consolidated  City  &    Chelsea   Park    Ry.    Co.     Elec.     T-H 

system. 
East  Fifth  St.  Ry.  Co. 
Grand  Ave.  Ry.  Co.     Elec. 
Inter-State  Consolidated  Rapid  Transit  Ry.  Co. 
Kansas  City  &  Independence  Rapid  Transit  Ry.  Co. 
Kansas  City,  Masten  &  Westport  R.  R.  Co. 
Metropolitan  St.    Ry.    Co.     Cable,    horse   and   elec.     T-H 

system. 
North  East  St.  Ry.  Co.     Elec.     T-H  system. 
North  Kansas  City  St.  Ry. 
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[lECTBICrMEBCHANDISErCOMPANY, 


W.  R.  MASON,  General  Manager, 

11    ADAMS   STREET,    CHICAGO, 

U.S.  A. 

Electric  ^  Railway 

3UPPI.IEB= 


EXCLUSIVELY. 

MATERIAL  FOR  ALL  SYSTEMS  SHIPPED  IMMEDIATELY 
UPON  RECEIPT  OF  ORDER. 


COMPLETE    STOCK    ALWAYS    OX    HAND. 


SELLING   AGENTS 

FOB 

Burton  Electric  Heaters, 

HOW  GENERALLY  USED  FOR  ELECTRIC  CAR  HEATING. 
CATALOOUKS    AND     PRICKS 

FURNISHED    UPON    APPLICATION. 


FiLECTRicrWERCHANDISEfriOMPANYj] 


11  ADAMS  STREET,  CHICAGO. 
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People's  Cable  Ry.  Co. 

South  Side  St.  Ry.  Co. 

Union  Ry.  Co.     Cable. 

Vine  St.  Motor  Line. 

Waldo  Park  Ry.Co. 
Kearney,  Neb. —  Kearney  Electric  Co.     T-H  &  Edison  systems. 
Keokuk,  Ia. —  Keokuk  Electric  St.  Ry.  &  Power  Co.     Edison  sys- 
tem. 
Key  West,  Fla.—  Key  West  St.   Ry.  Co. 
Keyport,  N.  J. —  Keyport  &  Matawan  St.  Ry.  Co. 
Kingston,  Ont.,  Can. —  Kingston  St.  Ry.  Co. 


ADVERTISEMENTS. 
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C.  M.  Warner 


M?DflRMAND,  WARIER  k  CO. 


(Successors  to  H.  K.  BisUop  &  Co.) 


MAKUFACTURBBS  OF   THE 


SOMERVILLE 

Extension  -  L/ibbER.  - 

The  Best  Ground  Extension  Fire  Ladder  and  Portable  Fire  Encape 
now  in  use. 

^y^^  P.  S. —  Wo  also  manufacture  a  Light  Extension  Ladder  for  Electric 
Fire  Alarm  Service,  and  Single  Ladders  of  every  description. 

BROADWAY,  Cor.  Ulen  St.,    .    SOMERVILLE,  MASS. 

West  End  Street  R.  R.  lines  of  Horse  Cars  pass  our  door  every  5  inlnutes. 
TELEPHONK,  S01VIEEVILI.E,  123-3. 

GEO.   H.  HOLLINGSWORTH, 

BUILDER   OF 

Street  Railway  Oars 

Of    All    DescriptioiiH. 


Special    Attention     Given    to    Building    Cars    of    New 

Design. 


Supplies  Furnished  for  Street  Car  Repairs. 


Office   and    Works:    BEAVER   BROOK, 

VALTHAM,    MASS. 
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Knoxville,  Tenn. —  Knoxville  St.  R.  R.  Co.     Elec,     T-H  system. 

Fountain  Head  Ry.  Co. 

West  End  St.  Ry.  Co. 
Laconia,  N.  H. —  Laconia  &  Lake  Village  Horse  R.  R. 
La  Crosse,  Wis. —  La  Crosse  City  Ry.  Co. 
Lafayette,  Ind. —  Lafayette  St.  Ry.     Elec.     Edison  system. 
Lampasas  Springs,  Tex. —  Lampasas  Springs  St.  R.  R.  Co. 
Lancaster,  O. —  Lancaster  St.  R.  R.  Co. 
Lancaster,  Pa. —  Lancaster  &  Millersville  R.  R.  Co.     Elec. 

Lancaster  City  &  West  End  St.   Ry.    Co.     Elec.     Edison  & 
Daft  systems. 
Lansing,  Mich. —  Lansing    City   Ry.    Co.      Elec.      Westinghouse- 

system. 
Larchmont,  N.  Y. —  Larchmont  Horse  R.  R.  Co, 
Laredo,  Tex. —  International  Bridge  &  Tramway  Co. 

The  Laredo  Improvement  Co.     Elec.     Edison  system. 


ADVERTISEMENTS.  2l9 

(Archibald  (iJheel  Company, 


MANUFACTURERS   OF 


IRON  HUBBED  WHEELS, 

For  TRUCKS,  EXPRESS.  TEAM  WAGONS,  &c.    Very  HEAVY  WHEELS 
and  AXLES  up  to  5  inch  axle  sizes  to  carry  fifty  tons. 

Also  for  Portable  Engines,  Steam  Fire  Engines,  Hose  Carriages,  Etc.,  by  Archi- 
bald's Patent  Press  Process. 

E.  A.  ARCHIBALD,  Pres.  and  Agt.  T    ^    ,,^^^^^         Af^«/^ 

g;  £'-"Ag^i.vT:g,-sup,. Lawrence.  Mass. 

Granular  Metal  Company, 


MANUFACTURERS  OF 


RAILROAD  JOURNAL  BEARINGS 

OF    EVERY     DESCRIPTION     AS    TO     QUALITY     AND     PRICE 

Including  their  celebrated  Self-Fitting  Granular  Metal  lined,  and  lead-faced,  used  by  the 
leading  railroads  and  guaranteed  the  best  in  the  market.  Nearly  75,000  in  use  by  the 
Boston  &  Albany  Railroad  alone. 

AL30  ALL  KINDS  OF  B3ASS,  C0MP03ITI01I  AND  BRONZE  CASTINGS. 

Orders  Solicited,  JOEL  H.  HILLS,  General  Agent, 

Company's  Office  and  Foundry,  166  RUGQLES  ST.  55  OLIVER  ST.,  BOSTON. 

The   Uniform  Buttons  used  by  this  Company   are  Manu- 
factured by 

D.  EVANS  &  CO., 

MANUFACTUREES  OF  FINE  QUALITY 

Gilt  and  Silver  Plated  Buttons, 

PLAIN,     FANCY,     ARMY,     NAVY, 

MILITARY,  POLICE,  LIVERY,  CLUB, 

STEAMBOAT,  RAILROAD, 

INSTITUTIONS,   ETC. 

Post  Office  Box  No.  6. -o- 

Attleborough  Falls,  Mass. 
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Larned,  Kan. —  Larned  St.  Ry.  Co. 

La  Salle.  III. —  La  Salle  and  Peru  Horse  &  Dummy  R.  R.  Co. 

City  Electric  Ry.  Co.     Edison  system. 
Lawrence,   Kan. —  Lawrence  Transportation  Co. 
Lawrence,  Mass. —  Merrimac  Valley  Horse  R.  R.  Co. 
Leavenworth,  Kan. —  Leavenworth  &  Suburban  R.  R.  Co. 

Leavenworth  Rapid  Transit  Co. 
Lebanon,  Pa. —  Lebanon  &  .Annville  St.  Ry.  Co..     Elec.     Edison 

system. 
Leominster,  Mass. —  Leominster  St.  Ry.  Co. 
Lewiston,  Me. —  Lewiston  &  Auburn  Horse  R.  R.  Co. 
Lexington,  Ky. —  Lexington  City  Ry.  Co. 

Passenger  &  Belt  Ry.  Co.     Elec.     Edison  &  T-H  systems. 
Lexington,  Mo. —  Lexington  &  Kansas  City    Land    &   Investment 

Co. 


ADVERTISEMEiNT^;  2^| 

Bradlee,  Hastings  &  Co. 

no,  112, 114, 116. 118  OLIVER  STREET,  and  155, 157  HIGH  STREET, 
BOSTON,    MASS. 

IManufactnrerM'    Agnntn,    ImporterM    and    I>«ulers    in 

Horw^ay  Tf  aoe  Chains  and  Brake  Chains,  Machine  Bolts,  Eagle  Carriag* 

Bolts,  Pole   Steps,  Nuts,  Washers,    Coach   Scre-ws,   Rivets, 

Stove  Bolts,  Anvils,  Vises,  Portable  Forges, 

PICKS,  SHOVELS,  CEOWBARS,  HYDRAULIC  and  SCREW  JACKS,  Etc, 

Special  forglngs  of  Iron  and  Steel  made  promptly  upon  receipt  of  specifications.    Truss 
Rods  and  Special  Bolts  also  made  very  promptly. 


AOKJVT'S    FOR 

Tnbtilar  Dirt  and  Coal  Barrows, 

"Tanite"  iEmery  "Wheels  and  Grinders. 

The  Wainwright  Manf'g  Co. 

Oim     :Ra:.iaLSS.ia.OX3CXJSE!'T'TS. 

Sole  Manufacturers  of 

Corrugated  Copper  Tube, 
Feed  Water  Heaters, 

Surface  Condensers, 

ANU 

Expansion  Joints. 

8  OLIVER  STREET.  BOSTON. 
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Lima,  O. —  Lima  St.  Ry.  Motor  &  Power  Co.     Elec.     Van  Depoele 

system. 
Lincoln,  Neb. —  Lincoln  St.   Ry.   Co.       Elec.      T-H   generators, 
Westinghouse  &  Short  Motors. 

Lincoln  City  Elec.  Ry.  Co. 

So.  Lincoln  St.  Ry.  Co, 
Little  Rock,  Ark. —  Capital  St.  Ry.  Co. 

The  City  Electric  Ry.  Co. 
Lockport,  N.  Y. —  Lockport  St.  R.  R.  Co. 
Logansport,   Ind. —  Logansport  Ry.  Co. 
London,  Can. —  London  St.  Ry.  Co. 
Long  Island  City,  N.  Y. —  Steinway  &  Hunters*  Point.  R.  R.  Co. 

Long  Island  City  &  Newtown  Ry.  Co.     Elec. 

Riker  Ave.  &  Sanford's  Point  R.  R.  Co. 
LoNGViEW,  Tex. —  Longview  &  Junction  St.  Ry. 
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BOSTON  LEAD  MANUFG  CO. 

162  Congress  I  i8o  &  182  Franklin  Sts., 

BOSTON,  ^^ASS. 


MANUFACTURERS  OF 


PURE    WHITE    LEAD, 


DRY     AND    GROUND    IN    OIL. 


MED    LEAD    and    LITHARGE, 


LEAD   PIPE    and    SHEET  LEAD. 


PATENT  TIN-LINED  PIPE, 
PURE  BLOCK  TIN  PIPE,         COPPER  and  IRON  PUMPS. 

Pig  Lead,  Pig  Tin. 

SAMUEL  LITTLE,  President.  WILLIAM/.  BRIDE,  Treasurer. 
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Los  Angeles,  Cal. —  Pacific  Ry.  Co.,  of  Chicago,  111. 

Depot  Railway  Co.,  of  Los  Angeles. 

Los  Angeles  &  Vernon  St.  Ry.  Co. 

Los  Angeles  Consolidated  Electric  Railway  Co.     Horse  and 
electric. 

Main  St.  &  Agricultural  Park  R.  R.  Co. 

Temple  St.  Cable  Ry.  Co. 
Louisville,  Ky. —  Kentucky  St.  R.  R.  Co. 

Central  Pass.  R.  R.  Co.      Horse  and  elec.      T-H  and    Short 
systems. 

Crescent  Hill  R.  R.  Co. 

Louisyille  City  Ry.  Co.     Horse  and  elec.     T-H  system. 
Lowell.  Mass. —  Lowell  &  Suburban  Ry.  Co.     Horse  and  elec. 
Lynchburg,    Va. —  Lynchburg    St.    Ry.    Co.     Elec.     Eickemeyer 

overhead  system. 


ADVERTISEMENTS. 
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THE  EDW.  P.  ALUS  COM'Y, 

MILWAUKEE,   WIS. 


MANUFACTURERS    OF 


REYNOLDS-CORLISS   ENGINES 

Of  all  types  for  ail  kinds  of  service. 


SPECIAL  REYNOLDS-CORLISS  ENGINES 

FOK 

Electric  Railway  and  Electric  Light  Service. 

FOB 

DRIVING  DYNAMOS 

EITHER    FROM  A  LINE   SHAFT   OR  BY    BELT    DIRECT  FROM  THE 

ENGINE  WHEEL. 


ILLUSTRATED    CATALOGUE    ON    APPLICATION. 
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Lynn^  Mass. —  Lynn  Belt  Line  St.  Ry.  Co.     Elec.     T-H  system. 

Lynn  &  Boston  R.  R,  Co.     Horse  and  elec.     T-H  system. 
Lyons,  Ia. —  Clinton  &  Lyons  Horse  Ry.  Co. 

Macon,  Ga.~  Macon  City  &  Suburban  St.  R.  R.  Co.     Elec.    T-H 
system. 

Central  City  St.  Ry.  Co.     Elec. 

Metropolitan  St.  Ry.  Co.     Elec.     T-H  system. 
Madison,  Ind. —  Madison  St.  Ry.  Co. 
Madison,  Wis. —  Madison  City  Ry.  Co. 
Mald:en,  Mass. —  East  Middlesex  St.  Ry.  Co. 
Manchester,  N.  H. —  Manchester  St.  Ry.  Co, 

Massabesic  Horse  R.  R.  Co. 
Mankato,  Minn. —  Mankato  St.  Ry.  Co. 
Mansfield,  O. — Citizens'  Elec.  Ry.  Lt.  &  Power  Co. 
Marion,  Ind. —  Marion  St.  Ry.  Co.     Elec.     T-H  system. 


ADVERTISEMENTS.  .22/ 

E.  P.  Shaw,  Prea,  Ebbk  Scmnbk,  Treaa. 

Nevbar^port 

CAR  MANUFACTURING  COMPANY, 


Incorporated  1887. 


BUILDERS    OF- 


Electric  amd  Street    Railway 


CAI\3 


OF     EVERY    DESCRIPTION. 


Photographs  5  Prices  Sent  upon  Application, 


NEWBURYPORT,  MASS. 

Boston  Office,  53  State  St.  Room  1006. 
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Marlboro,  Mass. —  Marlboro  St.  R.  R.  Co.     Elec.     Edison  system. 
Marquette,    Mich. —  Marquette    City   &    Presque    Isle    Ry.    Co. 

Elec.     T-H  system. 
Marshalltown,  Ia. —  Marshalltown  Passenger  Ry.  Co. 
Marysville,  Cal. —  Marysville  &  Yuba  City  St.  R.  R.  Co. 
Mattoon,  III. —  Mattoon  St.  Ry.  Co. 

Maysville.  Ky. —  Maysville  St.  R.  R.  &  Transfer  Co.     Elec. 
AJcKeesport,     Pa. —  McKeesport    &    Reynoldton    Pass.     Ry.     Co. 

Horse  and  elec. 
McPherson,  Kan. —  McPherson  St.  Ry.  Co. 
Mechanicsburg,  III. —  Mechanicsburg  &  Buffalo  Ry.  Co. 
Memphis,  Tenn. —  Citizens'  St.  R.  R.  Co.      Horse  and  elec.      Edi- 
son system. 

City  &  Suburban  Ry.  Co.     Elec.     T-H  system. 

East  End  Ry.  Co. 

Memphis  &  Fort  Pickering  St.  Ry.  Co. 

Memphis  &  Prospect  Park  R.  R. 


ADVERTIS:eMENTS. 
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WM.  H.  CARBERRY, 

Manufacturer  of 

LIGHT  AND  HEAVY 


Carberry's  Patent  Trap.  CoIumnS,    Boiler    FrontS, 

Paid  Die.  1,1890.  Sewer  Work,  etc. 

CARBERRY'S  PATENT  TRAP  CATCH  BASIN, 

Patented  Dec.  1,  1890. 

Used  for  Railway  Purposes  between  tracks,  by  nse  of  Catch  Basin  witb. 
beam  and  gate  attached. 


Office,  257  Washington  St., 


BOSTON. 


S  T  .A.  T  :E3  1VH3  KT  T 


The  nerchants  National  pank  of  poston 


JAIVUARY    iHt,    1»03. 


RE.SOUllCES. 

LIABILITIES. 

Loans  on  time          .... 

15,3 11, .516.23 

Capital  Stock     .... 

.    $3 

U.  S.  4  per  cent.  Bond.s,  at  i>ar    . 

200,000.00 

Surplus  and  Profits 

.      1 

Banking  House         .... 

noo.ooo.oo 

Circulating  Notes    . 

U.S.  Treasure.- itJSSi           • 

48,075.00 

Deposits 

7 

Expenses  and  Taxes 

44.863.81 

Deraimd  Loans      .       $2,878,200.86 

Due  from  Banks  and 

Cash        .        .        .         .3,106,441.23 

,000,000.00 
,557,771.57 
121,500.00 
,409.825.55 


5,984,642.09 
il2.089,0<t7.12 


*12  n>i9.097.13 


Organized  as  a  State  Bank,  1S31.  Dividends  paid  as  a  State  Bank         $6,206,2^)00 

Organized  as  a  National  Bank,  1864.    l)ivi<lends  paid  as  a  National  Bank    6,463,446.15 


Dividends  paid  since  1831 

nirector*. 

T.  .Jefferson  Coomdoe, 
.loHN  F.  Andf.rson, 
Fkajiklin  Haven,  Jr.. 

Abbott  Laweknc^ 

FRANKLIN  HAVEN,  Jr.,  President. 


512,669,696.1.'} 


Oeoroe  a.  Gardner, 

ITOWARI)   STorKTON, 

Nathaniel  Thayer, 

A.  P.  WEEKS,  Cashier. 
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Menominee,  Mich. —  Menominee  Elec.    Ry.   &   Pow.    Co.     Edison 

system. 
Meriden,  Conn. —  Mcriden  Horse  R.  R.  Co. 
Meridian,  Miss. —  Meridian  St.  Ry.  Co. 

Meridian  Dummy  Line  Ry.  Co. 
Merrill,  Wis. —  Merrill  Ry.  &  Lighting  Co.     Elec. 
Michigan  City,  Ind. —  Citizens'  St.  Ry.  Co. 
Middletown,  Conn. —  Middletown  Horse  R.  R.  Co. 
MiDDLETOWN,  O. —  Middlctown  &  Madison  St.  R.  R.  Co. 
Milford,  Mass. —  Milford  &    Hopedale    St.    Ry.    Co.     Elec.     Mil- 
ford.     Storage  Battery  system. 
MiLLEDGEViLLE,  Ga. —  Milledgevillc  &  Asylum  Dummy  Line  R.  R. 

Co. 
Millersville,  Pa. —  Lancaster  &  Millersville  St.  R.  R.  Co. 
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-•  THE  • 


NATIONAL  BANK 


OF^ 


REDEMPTION, 

BOSTON,     MASS. 

CAPITAL,  $1,000,000.00.  SURPLUS  AND  PROFITS,  505,830.00. 

DEPOSITS,     -     $9,146,538.00. 

Accounts  of  Banks,  Corporations  and  Individuals  Solicited. 
Transacts  a  General  Banking  Business  and  Invites  Correspondence. 


JAMES  B.  CASE,  President.  EDWARD  A.  PRESBREY,  Cashier. 

THEOPHILUS  KING,  Vice-President.  PALMER  E.  PRESBREY,  Asst.  Cashier. 


Telephone  flo.  719,  Tpemont. 

JOHN  J.  CUDDIHY 


Wholesale  and  Retail  Dealer  In 


PfjTH   HIVER   FLAGGING   STONE, 

For  Walks,  Crossings,  Chimney-tops,  Wall-coping,  Caps  and  Sills,  Pier 

Caps,  Safe  Floors,  Underpinning,  Steps,  Platforms,  and  Blue 

Stone  of  every  description  and  dimension. 


nrrifirO  }  562  Albany  St..  opp.  £.  Dedham  St. 

Ill  rlllin  V  Mechanic's  Exchange,  35  Hatirley  Street. 

Ul  I  lULU  )  Master  Builders'  Association,  164  Devonshire  St. 

•\7^TT  A  niFy        -         .        562  ALBANY  STREET,  BOSTON,  BIASS. 
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Milwaukee,  Wis. —  Marinette  St.  Ry.  Co. 

Milwaukee  Electric  Ry.  Co.     T-H  sy.stem. 

Milwaukee  St.  Ry.  Co. 

Milwaukee  8z  Whitefish  Bay  R.  R.  Co. 

West  Side  St.  Ry.  Co.     Elec.      Edison  system. 
Minneapolis,  Minn. —  Minneapolis  St.    Ry.  Co.     Elec.     Edison   & 

T-H  .systems. 
Mobile,  Ala. —  Mobile  St.  Ry.  Co. 
Mohawk,  N.  Y. —  Mohawk  &  Ilion  Horse  R.  R.  Co. 

Herkimer  &  Mohawk  St.  Ry.  Co. 
MoLiNE,   III. —  Moline  &  Rock  Island  St.  Car.  Co. 

Moline  Central  St.  Ry.  Co.     Elec.      Edison  &  Westinghouse 
systems. 

Union  St.  Ry.  Co. 
Montgomery,  Ala. —  Montgomery  Terminal  &  St.  Ry.  Co. 
Montreal,  Can. —  Montreal  St.  Ry.  Co. 


A  D  VE  RT  f  S  E  M  E  N  r  S . 


m  urn.  PIPE 

0UKL!NQTOM,  N.  J 


233 


7 


G.A.ST    IZE^^OISr 


For  Water  and  Gas. 


Flange  Pipes, 


Large  Cylinders,  Heavy  Castings, 


-AND- 


General  Foundry  Work. 
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Mt.  Clemens,  Mich. —  Mt.  Clemens  St.  Ry.  Co. 
Mt.  Veknon,  N.  Y. —  Mount  Vernon  &  East  Chester  Ry.  Co. 
MuNciE,  IxD. —  Muncie  St.  Ry.  Co. 
Muscatine,  Ia. —  Muscatine  City  Ry.  Co. 
Muskegon,  Mich. —  Muskegon  Ry.  Co.     Elec.     Short  system. 
Nantucket  Beach,  Mass. —  Nantucket  Beach  St.  Ry.  Co. 
Nashua,  N.  H. —  Nashua  St.  Ry.  Co. 

Nashville,  Tenn. —  United  Electric  Railway,     Edison^&  Westing- 
house  systems. 

Citizens'  Rapid  Transit  Co.      Elec.     Edison  system. 

Nashville  &  West  Nashville  St.  Ry.  Co. 

Overland  Ry.  Co. 


ADVERTISEMENTS. 
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T> 


l\EYEREl^UBBER(^a 

63  FRANKLIN  STREET,  BOSTON. 


Manufacturers  of  a  high  grade  of 


HARD.. 


RUBBER 


FOR 


Electrical  and    Mechanical 
Purposes. 


Sole  manufacturers  of  the  Cele- 
brated   Flexite    Tubing,    the 

only  hard  rubber  tubing'  which  can  be 
bent  into  any  shape.  Is  not  affected 
by  the  weather,  is  a  perfect  non-con- 
ductor, and  is  specially  adapted  for 
car  wiring. 

The  attention  of  Railway  Builders 
and  supply  houses  is  called  to  our  new 
line  of  Railway  Insulation,  which  we 
claim  is  the  best,  strongest,  and  cheap- 
est m  the  market. 

The  accompaning  cuts  show  the 
Elliot  Pull-o£F,  Hanger  and  Clipp,  of 
which  we  are  the  only  manufacturers. 


Samples  and  Prices  Furnished  on  Application. 
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Natchez,  Miss. —  Natchez  St.  Ry.   Co. 

Natchitoches,  La. —  Natchitoches  St.  Ry.  Co. 

Natick,  Mass. —  Natick  &  Cochituate  St.  Ry. 

Nebraska  City,  Neu. —  Nebraska  City  St.  Ry.  Co. 

New  Albany,  Ixd. —  New  Albany  Ry.  Co. 

Newark,  N.  J.  — Essex  Pass.  Ry.  Co.      P^lec.     T-H  system. 

Newark,  S.  Orange,  Ferry  St.  &  Hamilton  PI.  R.  R.  Co. 

Rapid  Transit  St.  Ry.  Co.     Elec.     Edison  system. 
Newark,  O. —  Newark  City  Ry.  Co.      Horse  and    elec.     T-H    sys- 
tem. 

Newark  &  Granville  Elec.  St.  Ry.  Co.     Edison  system. 


ADVERTISEMENTS. 


237 


'AJAA- 

SWITCHES 

—AND— 

SWITCH-BOARDS 

Are  indestructible. 


6i 


FULMEN    ARRESTERS;" 

A  Sure  Protection  against  Lightning. 


C.    S.    Van    Nuis,    136     Liberty   Street, 

New  York. 


The  Insulating  Tte|^J[R|ORCOiUII&  INSULATION  CO. 

ARE    ESPECIALLY    DESIGNED   TO    CARKY    THE    FEEDER   WIRES   OF 

ELECTRIC  STREET  RAILWAY  SYSTEMS. 

The  principle  of  telescoping  one  tube  into  another  not  only  secures  extraordi- 
nary insulation,  but  obviates  the  necessity  of  making  joints.  Each  duct  becomes 
in  fact  continuous  from  manhole  to  manhole. 

Equal  care  has  been  exercised  to  secure  perfect  insulation  in  the  manholes 
themselves. 

The  almost  universal  endorsement  and  adoption  of  the  Company's  system  for 
the  interior  wiring  of  buildings  is  of  itself  the  best  evidence  of  the  insulating  prop- 
erty it  posesses.     For  catalogues,  price  list  and  general  information,  write  to 

INTERIOR  CONDUIT  &  INSULATION  CO., 

Edward  H.  Johnson,  President. 

General  Offices,  42  Sc  44  Broad  Street,  New  York. 

Factory,  527  to  531  West  34th  St.  and  526  to  528  West  35th  St.,  New  York. 

AGENTS. 

Thos.  Day  &  Co.,  222  Sutter  St.,  San  Francisco,  Cal. 
Central  Electric  Co.,  Chicago,  111.  Chas.  Gabriel,  Saginaw,  Mich. 

American  Elect.  Supply  Co.,  Buffalo,  N.  Y.       Walker  &  Kepler,  Philadelphia,  Pa 

Southern  Elect.  Mfg.  &  Supply  Co.,  New  Orleans,  La. 
Putnam,  Gay  &  Co.,  Rochester,  N.  Y.  Glover  Elect.  Co.,  Cincinnati,  O. 

Southern  Elect.  Co.,  Baltimore,  Md. 
Eelct.   Supply   &    Const.   Co.,    Pittsburgh,   Pa. 
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New    Bedford,   Mass. —  Union   St.    Ry.     Co.      Horse  and    elec, 

T-H  system. 
New  Britain,  Conn. —  New  Britain  Tramway  Co. 
New  Brunswick,  N.  J. —  New  Brunswick  City  Ry.  Co. 
Newburg,  N.  Y. —  Newburg  St.  Ry.  Co. 

Newburyport,  Mass.- —  Newburyport  &  Amesbury  St.    R.    R    Co. 

Elec.     T-H  system. 
Black  Rocks  &  Salisbury  Beach  St.  Ry.  Co.     Elec. 
Plum  Island  St.  Ry.  Co. 
New    Castle,   Pa. —  New   Castle  St.    Ry.    Co.       Storage   battery 

electric  system. 
New  Castle  Electric    St.    Ry.    Co.     T-H    &    Westinghouse 
systems. 
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The  American  Tool  &  Machine  Co. 

84  KINGSTON  ST.,  BOSTON,  MASS. 

iTfl  Pre.st.  and  Mgr.  INUUHPUKA  I  t;.U     1864.  Treasurer. 

Engineers,  Founders  &  Machinists 

Maiuifucturei's  of 

Turret  and  Brass-workers'  Lathes,  Centrifugal  Sugar 

Machines,    Hydro    Extractors,    Wood    Pulp 

Digesters,  Belt  Knife  Splitting  Machines, 

Dynamo  Lifters,  Shafting,  Hangers, 

Pulleys,  and  General 

Machinery. 


The  F.  E.  Belden  Mica  Mining  Co, 

M:iiVl!:il!?S    ilLlVD    OEA.L.EI1S    IIV 


The  Mica  of  this  Company  is  ot  a 

and  has  been  put  to  severe  tests  nnd  has  proven  to  be  a  superior  article  for  all 

electrical  purposes.    All  Sizes.     Send  for  samples.     Prices  as  low 

as  the  cheaper  grades. 

Office,  28  School  St.,  Room  41, 
BOSTON,  MASS. 
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New   Haven,  Conn. — F'air  Haven  &  Westville  R.  R.  Co. 

New  Haven  &  Centreville  Horse  R.  R.  Co. 

New  Haven  &  West  Haven  Hor.se  R.  R.  Co. 

State  St.  R.  R.  Co. 

Whitney  Ave.  Ry.  Co. 
New  Orleans,  La. —  Canal  &  Claiborne  R.  R.  Co. 

Algiers  &  Gretna  Ry.  Co. 

Crescent  City  R.  R.  Co. 

New  Orleans  &  Carrollton  R.  R.  Co. 

New  Orleans  City  &  Lake  R.  R.  Co. 

Orleans  R.  R.  Co. 

St.  Charles  St.  R.  R.  Co. 


ADVERTISEMENTS, 
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SPECIFICATION. 


Ball  Bearings  to   all  rnmiing  imrts,  includhiff 
the  Head, 

Strictly  JligJiest  grade  machine. 

Every  jiart  made  of  Best    Welded  Cast   Steel, 

WITH   OOSHIOfl  TIRES,  $135.00  EACH. 

WITH  PNEUMATIC  TIRES,  $150.00  EACH. 


SOLD  BY  ALL  HARDWARE  DEALERS. 

AT  WHOLESALK  BY 

BIGELOW    &    DOWSE, 


229  FKAKKI.IN  STREET, 


•       •       » 


BOSTON. 
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Newport,  Ky. —  So.  Covington  &  Cincinnati  St.  Ry.  Co. 
Newport,  R.  I. —  Newport  St.  Ry.  Co.     Elcc.     T--PI  system. 
New  Rochelle,  N.  Y. —  New  Rochelle  Ry.  &  Transit   Co. 
Njkwton,  Kan. —  Newton  City  Ry.  Co. 

Newton,  Mass. —  Newton  St.  Ry.  Co.     Elec.     T~Ii  system. 
New  York,  N,  Y. —  Broadway  &  Seventh  Ave.  R.  R.  Co. 

Central  Crosstown  R.  R.  Co. 

Central  Park,  North  &  East  River  R.  R.  Co. 

Chambers  St.  &  Grand  St.  Ferry  R.  R.  Co.   . 

Christopher  &  Tenth  St.  R.  R.  Co. 


ADVERTISEMENTS.,  ..:  •  ^4.3 


XNlPO^'^^NT. 


SPECIALTIES  a        &. 

IN 

OILS  -NoGRKASES 

—  FOR  — 

KlvECTRIC,     HORSE;     AND      STEAM 

RAILROADS. 
M.  H.  Dingee  &  Co., 

239  WATER  STREET,     NEW  YORK. 

Borne,    Scrymser   &   Co., 


MANUFACTURERS   OF 


JVEinera.1  *  Ltibricating 

oiis3. 


SO  &   81   SOUTH    ST..      NKW   YORK. 

Works]:  ELIZABETHPORT,  N.  J. 

London,  3  Adelaide  Place,  London  Bridge.  Paris,  4  Rue  Chauchat. 

Glasgow,  57  West  Nile  Street.  Vienna,  i  Liebenberggasse  7  (Parkring  10). 

Manchester,  18  St.  Ann  St.  Hamburg.  Ferdinand  Strasse  25. 

And  at  Antwerp,  Rotterdam,  Havre,  Marseilles,    Genoa,  Melbourne,  Adelaide, 

Sydney,  Brisbane. 
Cable  Address,  "Lanborne." 
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Dry  Dock.  East  Broadway  &  Battery  R.  R.  Co. 

Eighth  Ave.  R.  R.  Co. 

Forty-second  St.  &  Grand  Street  Ferry  R.  R.  Co. 

Forty-second    St.,    Manhattanville  &    St.    Nicholas    Avenue 

Ry.  Co. 
Harlem  Bridge,  Morrisania  &  Fordham  Ry.  Co. 
Houston,  West  Street  &  Pavonia  Ferry  R.  R.  Co. 
Jerome  Park  R.  R. 
New  York  &  Harlem  R.  R.  Co. 
Ninth  Ave.  R.  R.  Co. 
Second  Ave.  R.  R.  Co. 


ADVERT  rSEMP:NTS. 
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HARRiNCToiy  $c  Robinson, 

to  OLIVER  ST.,       -  -  -        BOSTON,  MASS. 

NEW   KNGLANP   AGKNTS 

Glasgow  Iron  Co.'s  Steel  and  Iron  Boiler,  Bridge  and  Tank  Plates, 

Morris  Tasker  &  Co.'s  Boiler  Tubes, 

Hoopes  &  Toixrnsend's  Boiler,  Bridge  and  Tank  Rivets, 
^  Mid  vale  Steel  Co.'s  Looo.  Tires,  Forgiugs  and  Castings. 

Passaic  Rolling  Pflii!  Co.'s  Iron  and  Steel  Beams,  Channels, 

Angles  and  Tees. 


STEEL  RAILS  OF  ANY  SHAPE  FOR  STREET  RAILWAYS. 


ALSO  SIVITCHES,  FROGS,  SPIKES,  TIE  RODS,  KNEES,  ETC. 


BOSTON   BELTING   COMPANY, 

NEW  YORK.  Established  1828.  BOSTON. 


OKIOIIVAI.     nA:«i;jFA<'Ti;itERM. 


Rubber  Belting, 
Cotton  Fire  Hose, 
Rubber  Matting, 


Hose,  Packings, 
Linen  Fire  Hose, 
Door  Mats, 


Rubber  Fire  Hose, 
Street  Car  Step  Treads, 
Perforated  Mats. 


256,258,260  Devonahire  Street,  Boston. 

100  Ciminbers  Street,  New  York. 

107,109  Madison  Street,  ChiciiKO,  III. 

2  and  4  (Jallfornia  Street,  San  Fiancisoo,  Oal. 

FACTORIES,  BOSTON,  MASS.,  U.S.A. 


246-  STREET    RAILWAYS    IN    U'    S.    AND    CANADA, 


Sixth  Ave.  R.  R.  Co. 
Third  Ave.  R.  R.  Co. 
Twenty-third  St.  Ry.  Co. 

Twenty-eighth  &  Twenty-ninth  Sts.  R.  R.  Co. 
Niagara  Falls,  N.  Y. —  Niagara  Falls  &  Suspension    Bridge    Ry. 

Co. 
Niagara     Falls,    Can. —  Niagara    Falls,  Wesley  Park   &    Clifton 

Tramway  Co. 

Norfolk,  Neb. —  Norfolk  St.  Ry,  Co, 
Norfolk,  Va. —  Norfolk  City  R,  R.  Co. 

The  Suburban  &  City  Ry.  &  Improvement  Co, 


ADVERT]  SEMENTS. 


ESTABLISHED    I860. 
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Smith,  Northam  &  Co., 

HARTFORD,  CONN. 


WHOLESALE    DEALERS    IN 


PLOUR,  (jRAiN  AND  pEED. 

BALED  HAY  AND  STRAW  ON  COMMISSION. 
Office,  -  -  -        129  State  Street. 

WAREHOUSES,   MILLS  AND  ELEVATORS 


—AT— 


JUNCTION  OP  N.  Y.,  N,  H.  &  H.  R.  R.  AND  N.  Y.  &  N.  E.  R.  R., 

WINDSOR    STREET. 


Grinding  Capacity  Mills,  7,500  Bushels  Corn  Daily.     Storage  Capacity  Elevators, 
200,000  Bu!>hels.     Warehouses,  600  Car-loads. 

SPECIALTIES: 

Corn,  Oats  and  Mill-feed  by  the  Gar-load  Delivered  at  any  Station  in 

New  England. 

500  Cars  or  more  constantly  in  transit,  and  can  make  prompt  delivery. 

Mixed  Cars,  Meal,  Grain  and  Feed,  forwarded  from  our  YSfareliouses  on 

Favorable  Terms. 

Special  Agents   for   "PILLSBURY'S    BEST"    and   other    well-known    brands 

of  Flour. 
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NoRRiSTOWN,  Pa. —  Citizens'  Pas?.  Ry.  Co. 

Norristown  Pass.  Ry.  Co. 
North  Adams,  Mass. —  Hoosac  Valley  St.    Ry.    Co.      Elec.     T-M 

system. 
Northampton,  Mass. —  Northampton  St.  Ry.  Co. 
North  Wobukn,  Mass. —  North  Woburn  St.  Ry.  Co. 
NoRWALK,  Conn. —  Norwalk  Horse  R.  R.  Co. 
Norwich,  Conn. —  Norwich  St.  Ry.  Co. 

Oakland,  Cal. —  Broadway,  Berkeley  &  Piedmont  R.  R.  Co, 
Central  Avenue  Ry.  Co.      Elec.     T-H  .system. 
Consolidated  Piedmont  Cable  Co. 


ADVERTISEMENTS.  249 

A.  &  E.  PURTON  &  Q2. 

r — Mamfacturers  and  Importers  of — •* 

..P)rasf)es.. 

®  and  <s 

Peatt)er  -  Darters, 

21  EXCHANGE    STREET, 
Boston. 

JI®"  Brushes  for  Railroad  use  a   specialty. 

CHAIN    BBLTING. 


?^^i^n  fix^'L7j:s?§3l'r"^;::;--s;:i:ia;s3T=E:7:i-r-  -?-,;;j^.iz:2i:ir;;::.y-   --.■.-■■;:']  T&»i,> 


Pi^ 


iiL,^^ffisai 


DRIVE  BELTS, 

Elevating  and  Conveying 

MACHINERY, 

FOR  THB   HANDLING   OF 

Goal  Ores,  Grain,  Barrels,  Boxes,  or  any  Material  in 
Bulk  or  Package. 

^^^iP.'^fi--^  >'<<.  ^*  make  a  apecialty  of  labor-Baving  appliances  for  handling  material  ef 

fmaw- 


SEND   FOR  CATALOGUE. 

THE  JEFFREY  MFG.  COMPANY,  -  Columbus,  Ohio. 

Ciiioftgo  Br&noh,  43  8.  CA5AL  ST.    Kew  York  Brasoh,  16  COBTLASDT  ST| 
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Fourteenth  St.  R.  R.  Co. 
Highland  Park  &  Fruit  Vale  R.  R. 

Oakland  &  Berkeley  Rapid  Transit  Co.      Elec.     Edison   sys- 
tem. 

Oakland  Consolidated  Elec.    St.    Ry.    Co.      Edison    &  T-H 
systems. 

Oakland  R.  R.  Co. 

Oakland,  Brooklyn  &  Fruit  Vale  R.  R.  Co. 

Oakland  Cable  Ry.  Co. 
Ogden  City,  Utah. —  Ogden  City  Ry.  Co. 
Ogdensburg,  N.  Y. —  Ogdensburg  St.  Ry.  Co. 
Olean,  N.  Y.—  Olean  St.  Ry.  Co. 


-ApVEKT;^EJ3»ULN'fS.. ...  ,  ,      .  ,  2$  I 


pre8.  trcas.  vice  pre8. 

Wm.  p.  Hunt.  C.  M.  Woodbury,  Wm.  Prcscott  Hunt,  Jr. 


RON  WORKS, 


OF    nibbLESPOROUQM,    KY. 

Boston  Office,  Washington  Office, 

57  Foundry  Street.  38  Corcoran  Building. 

ENGINEERS,  FOUNDERS  AND  MAGHiNiSTS. 

Manufacturers  of  GVN    IRON    CASTINGS,  haying  a 

tensile  strength  of  30,000  lbs.  per  square  inch. 

Gun  Iron  Engine  Cranks,  sleeves,  shafts, 

gears,    hydraulic    cylinders    and 

presses,    a    specialty. 

VESSELSIOF  WAR  FITTED  OUT  WITH  GUNS,  AMMUNITION, 

Gun  Carriages  and  Turret  Mounts.   Capacity  to  make  castings  of  150  tons  weight 

BUILDERS  OF  JACK-SHAFTS  Al^D  FLY-WHEELS  FOR  POWER  STATIONS. 


North  Chicago.  Rollino  .Mill  Compant,  . 

Chicago,  Sept.  27,  1887. 
Wm.  p.  Hunt,  Esq., 

Pres't  South  Boston  Iron   Works,  57  Foundry  Street,  Boston,  Mass. 

Dear  Sir  :  —  The  Gun  Iron  Cranks  that  you  furnished  us  in  1885  have  not  yet  been  put 
into  service,  as  they  were  purchased  for  the  purpose  of  building  a  spare  Crank  Shaft  for  our 
Rail  Mill  reversing  Engine.  The  Cranks,  however,  that  we  have  in  our  reversing  Engine 
at  the  present  time  were  made  by  your  Company  in  18S1,  and  have  been  in  continuous 
service,  since  June  1882,  and  have  given  the  best  satisfaction.  The  Engine,  of  which  they 
are  a'part,  is  rated  at  5,000  nominal  horse  power,  —  indicated  horse  power,  about  3,500. 
In  rolling  rails  this  Engine  revei-ses  seven  times  in  about  a  minute  and  a  li.ilf,  and  attains  a 
speed  on  the  long  passes  of  about  11^5  revolutions  per  minute,  which  is  pretty  severe  work 
on  all  its  parts.  The  Cranks  have  never  g^iven  us  the  slightest  trouble,  although  we  have 
broken  on  this  Engine  three  fiftecn-inch  hammered  steel  Crank  Pins ;  but  the  Cranks  still 
remain  intact,  and  in  as  good  a  condition  as  when  they  were  first  put  in  the  Engine.  I  con- 
aider  the  Gun  Iron  aa  very  reliable,  and  a  most  excellent  material  for  this  purpose. 

Respectfully   yours, 

E.  c.  pori-ER 

Gen'l  Supt. 
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Omaha,  Neb. —  Omaha  St.  Ry.  Co.     Elec.      Edison  and  T-H    sys- 
tems. 
Omaha  &  Council  Bluffs  Ry.  &  Bridge  Co.     T-H  &    Edison 
systems. 
Oneida  Village,  N.  Y. —  Oneida  Ry.  Co. 
Oneonta,  N.  Y. — Oneonta  St.  R.  R.  Co. 
Onset,  Mass. —  Onset  Street  Ry.  Co, 
Ontario,  Cal. —  Ontario  &  San  Antonio  Heights  Ry.  Co. 
Orange,  N.  J. —  Orange,  Crosstown  &]BIoomfield  St.  Ry.  Co. 
Orangeburg,  S.  C. —  Orangeburg  St.  Ry.  Co. 
Orlando,  Fla. —  Orlando  St.  Ry.  Co. 
OsHKOSH,  Wis. —  Oshkosh  St.  R.  R.  Co. 


ADVERTISEMENTS. 
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TH[  FALLS  RIVET  AND  iClE  CfllPM, 

CUYAHOGA  FALLS.  O. 


MANUFACTURERS   OF 


Ffictioii  Cktdies,  Steel  His  Pulleys,  Mi%  h 


gPECIAL    ATTENTION    GIVEN    TO    THE    DESIGNING    AND     ERECTION 


•OF    COMPLKTE- 


ELECTRIC  RAILWAY,  ELECTRIC  LIGHT  AND  POWER  STATIONS. 


WESTERN  OFFiGE,  8  So.  Canal  St.,  CHICAGO,  ILL. 
Send  for  New  Catalogue.  F.  W.  WEIR,  General  Manager 
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Palatka,  Fla. —  Palatka  &  Heights  St.  Ry.  Co. 
Paris,  Tex. —  Paris  Ry.  Co. 

Parkf.rsburg,  W.  Va. —  Park  City  St.  R.  R.  Co. 
Pasadena,  Cal. —  City  Ry.  Co. 

Alhambra  &  Pasadena  St.  Ry.  Co. 

Colorado  St.  Ry.  Co. 

Pasadena  St.  Ry.  Co. 
Paterson,  N.  J. —  Paterson  Ry.  Co.     Elec.     T-H    &    Edison    sys- 
tems. 
Pawtucket,  R.  I. —  Pawtucket  St.  Ry.  Co. 
Peabody,  Mass. —  Essex  Electric  St.  Ry.  Co. 


ADVERTISEMENTS. 
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Hill  Clutch  Works, 

CLEVELAND,    OHIO. 


MECHANICAL    ENGINEERS 

AND   UANUFACTUBEBS   OF 

POWER    TRANSMISSION   MACHINERY. 

Hill  Friction  Clutch  Pulleys,  Hill  Friction  Clutch   Cut-off  Couplings, 

Ball  and  Socket  Self-oiling  Bearings,  Adjustable  Floor 

Stands,  Shafting,  Hangers,  &c. 

ELECTRIC    PLANTS    DESIGNED.  SEND    FOR   CATALOGUE. 


Main  Office  and  Works,  CLEVELAND,  Ohio. 

NBW  YORK  OFFICE,  15  Cortlandt  8t.  CHICAGO  OFFICE,  347  Kookery  Bldg. 
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Pelham,  N.   Y.—  Pelham  Park  R.  R.   Co. 
Pensacola,  Fla. —  Pensacola  Terminal  Co. 

Pensacola  Terminal  Co. 
Peoria,  III. —  Central  Ry.  Co.     Elec.     T-H  system. 

Fort  Clark  Horse  Ry.  Co. 
Petersburg,  Va. —  Petersburg  St.  Ry. 
Philadelphia,   Pa. —  Citizens'  Pass.  Ry.  Co. 

Empire  Pass.  Ry.  Co. 

Frankfort  &  Southwark  Phila.  City  Pass.  R.  R.  Co. 

Germantown  Pass.  Ry.  Co. 


ADVERTISEMENTS;  '  v 


?-:?:59 


THE  BABCOCK  &  WILCOX  COMPANY, 


MANUFACTURERS  OF 


^ATER    fUBE 


3 


30  Cortlandt  St.,   New  York,   U.S.A. 


BOSTON,  Mass.,  U.  S.  A.  : 

8  Oliver  Street. 

PHILADELPHIA,  Pa.,  U.  S.  A.: 

32  N.  Fifth  Street. 

PITTSBURGH,  Pa.,  U.  S.  A.. 

40S  Lewis  Bu-ck. 

WASHINGTON,  D.  C,  U.  S.  A.: 
1416  F  Street. 

CHICAGO,  I11.,U.  S.  A.: 

45  S    Jhfkerson  Street. 

NEW  ORLEANS,  La,,  U.  S.  A. 

57  Carondelbt  Street. 


LONDON,  England: 

114  Newgate  Street. 

MANCHESTER,  Englar.d: 
28  Deansgatk. 

PARIS,   France: 

15  Ckauscb  d'Amtim. 

BRUSSELS,  Belgium: 

14  Place  de  Brouckerb. 

HAVANA,  Cuba  : 

116%  Callh  de  la  Habama. 

SYDNEY,  N.  S.  W.,  Australia: 

23o  Sussex  Sthkbt. 
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Green  &  Coates  R.  R.  Co. 

Hestonville,  Mantua  &  Fairmount  I'ass.  R.  R.  Co. 

Lombard  &  South  Sts.  Pass.  Ry.  Co. 

Lehigh  Ave.  Ry.  Co. 

People's  Pass.  Ry.  Co. 

Philadelphia  City  Pass.  Ry.  Co. 

Philadelphia  Traction  Co. 

Philadelphia  &  Darby  Ry.  Co. 

Philadelphia  &  Gray's  P'erry  Pass.  R.  R.  Co. 

Ridge  Ave.  Ry.  Co. 


ADVERTISEMENTS.  26 1 

BABCOCK  &  WILCOX  BOILERS, 


ELECTRIC,  CABLE  AUD  TRAIJTION  TRAMWAYS. 

WEST  END  STREET  RAILWAY  COMPANY,  Boston,  Ma«R. 

CONEY  ISLAND  AND  BKOOKLYN  RAILROAD  COMPANY,  Brooklyn,  N.  Y. 

THE  ALBANY  RAILWAY.  Albimv,  N.  Y. 

TROY  AND  LANSINGBURG  RAILROAD  COMPANY,  Troy,  N.  Y. 

CROSSTOWN  BIRKEI   RAILWAY  COMPANY.  Butfalo,  N.  Y. 

WASHINGTON  AND  GKORGKTOWN  RAILROAD,  Wosbington.  D.  C. 

ECKINGTON  AND  SOLDIKRS'  HOME  RAILROAD  COMPANY,  "Washington.  D.  C. 

GLEN  ECHO  RAILWAY  COMPANY,  WaKhiuRton,  D.  V. 

ROCK  CREEK  RAILWAY  COMPANY,  Wai-hinjrton,  D.  C. 

THE  CINCINNATI  8TRKKT  RAILWAY  COMPANY,  Cinnnnati,  O. 

PITTSBURGH  AND  BIRMINGHAM  TRACTION  COMPANY,  Pittsburgh,  Pa. 

COLUMBUS  CONSOLIDATED  STREET  RAILROAD  COMPANY,  Columbus,  O. 

AURORA  STRMKT  RAILWAY  COMPANY,  Aurora,  111. 

STREATOR  RAILWAY  COMPANY,  Streator,  111. 

PEOPLE'S  STREET  RAILWAY,  St.  Jospph,  Mo. 

THE  NORTHEAST  RAILWAY  CO.MPANY,  Kausae  City,  Mo. 

BAINT  PAUL  CITY  RAILWAY  COMPANY,  St.  Paul,  Miun. 

DULUTH  STREET  RAILWAY  COMPANY,  Duluth,  Minn. 

THE  AUGUSTA  RAILWAY  COMPANY,  Augusta,  Ga. 

CITIZENS'  RAILWAY  COMPANY,  Waco,  Texas. 

BILBAO  ELECTRIC  TRAMWAYS,  Bilbao.  Spain. 

EAGLEHAWK  ELECTRIC  TRAMWAY  COMPANY.  San-I hurst,  Victoria,  N.  B.  W. 

NEW  YORK  AND  BROOKLYN  BRIDGE.  Brooklyn,  N.  Y. 

JUDSON  PNEUMATIC  STREET  RAILWAY  COMPANY,  Washinpton,  D.  C. 

CLEVELAND  CITY  CABLE  RAILWAY  COMPANY,  Cleveland,  0. 

CHICAGO  CITY  RAILROAD,  Chicago,  III 

BT.  PAUL  CITY  RAILWAY  COMPANY.  St.  Paul,  Minn. 

MINNEAPOLIS  STREET  RAILWAY  COMPANY.  Minneapolis,  Minn. 

GRAND  AVENUE  RAILWAY  COMPANY,  Kaunas  City,  Mo. 

METROPOLITAN  STREET  RAILWAY  COMPANY,  K»n8fiB  City.  Mo. 

INTERSTATE  CONSOLIDATKD  RAPID  TRANSIT  RAILWAY  COMPANY,  Kansas  City.  Mo 

PEOPLE'S  CABLE  RAILWAY  COMPANY,  Kansas  City.  Mo. 

HOLMES  STREET  RAILWAY  COMPANY.  Kansas  City,  Mo. 

DENVER  CITY  CABLE  RAILWAY  COMPANY.   Denver.  Col. 

HOUSTON  CITY  STREET  RAILWAY  COMPANY,  Houston,  Tex. 

MARKET  STREET  CABLE  RAILWAY.  S*n  Frnncisco,  Cal. 

PIEDMONT  CABLE  COMPANY.  Ban  Francisco,  C.il. 

CALIFORNIA  STREET  CAI  LE  COMPANY,  San  Francisco,  Cal. 

TACOMA  RAILWAY  AND  MOTOR   COMPANY,  Tacoma,  Wash. 

PATENT  CABLE  TRAMWAY  CORPOKATION,  Hif hgate,  London,  England. 

EDINBURGH  NORTHERN  CABLE  TRAMWAY,     E<linburgh,  Scotland. 

GOMPAGNIE  DES  LOCOMOTIVES  BANS  FOYER,  Courbevoie,  Frnnce. 

do  do.  do  Nord    de    la    Bine.    St.    GemaiB,    Franc*. 

COMPAGNIE  DES  TRAMWAYS  DU  DEPARTEMEN  r  DU  NORD,  Roubaix.  France. 
GOMPAGNIE  DES  OMNIBUS  ET  TRAMWAY.  Lyons,  France. 
THE  MELBOURNE  TRAMWAYS,  Richmond  Line,  Melbourne,  Australia, 
do.  Fitzroy  Line,  do. 


700.000  H.  P.  IN  USE, 


OF    WHICH 


28,000  H.  P. 


ARE  IN  SERVICE  ON  URBAN  AND  SUBURBAN  RAILROADS. 


SpKCIFICATIOITS,    ClBCULARB,   AND    ALL    InFOBMATION    FpBKIBHED    ON    ApPUCATIOlf  TO 
ANY   OF  THE   OFFICES  OF  THE  COMPAMT. 
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Schuylkill  River  Pass.  Ry.  Co. 

Second  &  Third  Sts.  Pass.  Ry.  Co. 

Seventeenth  &  Nineteenth  Sts.  Pass.  Ry.  Co. 

Thirteenth  &  Fifteenth  Sts.  Pass.Ry.  Co. 

Union  Pass.  Ry..  Co. 

West  Philadelphia  Pass.  Ry.  Co. 
Phillipsburg,  N.  J. — Phillipsburg  Horse  Car  R.  R.  Co. 
Phoenix,  Ariz.  T. —  Phoenix  St.  Ry.  Co. 
PiERRE,  S.  Dak. —  Pierre  City  R.  R.  Co. 
Pine  Bluff,  Ark. —  The  Citizens'  St.  Ry.  Co. 


ADVERliSEME^tS.  263 


To  Managers  of  Electric  Railroads, 

"A  RE  you  extending,  improving, 
adding  to  your  equipment  or 
plant,  or  changing  your  system?  If 
so,  and  you  have  anything  in  the 
way  of  Electric  Cars,  Motors,  Gen- 
erators, etc.,  that  you  want  to  sell, 
or  exchange  for  what  you  desire, 
write  to  us.  We  have  a  market  for 
what  you  wish  to  dispose  of. 

We  also  sell  Electric. Cars,  Motors, 
Generators,  &c.,  that  are  in  good  or-    ■ 
der,   for  very  low  prices  and   on  easy 
terms,  in  monthly  instalments  on  the 
car  trust  plan. 

And  we    generally  have   on   hand 
some  good  bargains  ia  new. 

Whether  you   wish   to  buy  or  sell, 
correspond  with  us. 

NEW  YORK  EeaiPMENT  GO., 

1  5  Wall  Street,  New  York  City. 
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PiQUA,  O. —  Piqua  St.  Ry.  Co.     Elec.     Edison  .system. 
Pittsburgh,  Pa. —  Alleghany  Traction  Co. 

Central  Traction  Co. 

Castle  Shannon  Inclined  Plane  Ry. 

Citizens'  Traction  Co. 

Duquesne  Inclined  Plane  Co. 

Duquesne  Traction  Co.     Elec.     T-H  system. 

Federal  St.  &  Pleasant  Valley  Ry.    Co.     Elec.     Edison    sys- 
tem. 

Fort  Pitt  Inclined  Plane  Ry.  Co. 

Knoxville  Inclined  Plane  Co. 


ADVERTISEMENTS. 
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The  Electric  Gas  Lighting  Co. 

MANUFACTURERS,  IMPORTERS,  AND  DEALERS  IN 

BIvBCTRICAL    =    - 

MO^SE,  HOTEL,  QHVIRCH,  THEATRE  flNb  OFFICE 

-    -   FURNISHINGS 

:  INCLUDING  : 

Ca'l  Bells,  Annunciators,  Electric  Gas-lighting  Apparatus,  Frictional  Lighting  Goods, 
E  ectro-Mechanical  Gongs,  Eectric  Door-openers,  Locks  and  Cut-outs,  Electric 
Motors  and  Fans,  Speaking  Tube  Supplies,  BATTERY  AND  BATTERY  MA- 
TERIALS, including  Primary  and  Storage  Battery,  for  Domestic  Electric  Light- 
ing and  Power, 

Wrt  ;il.-,o  carry  an  pxteneivp  line  of  General  Electrical  Goods,  such  as  BpU  Outfits,  Magneto 
»nd  Kxt  lii-'Oii  Tlfllv  Frt'-ilaim  :  nd  Viiiplar  alarm  SiipplifS.  Elect* o-medica)  Apparatus  and 
Fii.e  Elictiiial  Instriiineins,  Telef:rapli  Instiuiiieuis  and  Supplies,  Insulated  Wires  and  Cables, 
Electric  Liglit  and  Line  Suj  plies,  etc.,  etc. 


THE    BEST    GOODS    ONLY,    AND    AT    REASONABLE    PRICES. 


For  Di  scriptive  Catalogue  and  Circulars,  address  the  Company. 

SALESROOMS,  195  Devoosl^ire  St.,  Boston. 

lieir  Kiitrimce,  ."jfi  Arcli  Street, 


t  Company, 


No.  2  LIBERTY  STREET.  NEW  YORK. 

ARE   THE   SOLE  MANUFACTURERS   OK   THE   FAVORABLY   KNOWN 

'ELCGTRICAL  G0MPOaNBS, 
ARMATaRE  VARNISH. 
INSaLATlNG  TAPE, 
INSaLATlNG  PAPERS. 

The  high  nputation  of  the  P.  Sf  B.  products  has  been  main- 
tained solely  on  their  merits  as  demonstrated  in  actual  use, 

ELECTRICAL  RAILWAY  COMPANIES 

All  over   the    United  States    have   largely   adopted  them. 

•  Samples  for  trial  will  be  sent  on  application  to  the  Company. 
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Monongahela  Inclined  Plane  Ry.  Co. 

Mt.  Oliver"  Inclined  Ry.  Co. 

Penn.  Inclined  Plane  Ry. 

Pittsburg,    Allegheny    &   Manchester    Traction    Co.       Elec. 
T-H  system. 

Pittsburg  &  Birmingham  Traction  Co.      Elec.     Short  &  Edi- 
son systems. 

Pittsburg  &  West  p:nd  Pass.  Ry.  Co. 

Pittsburg  Traction  Co.     Cable  &  Elec.      Short  system. 

Schenley  Park  &  Highland  Ry.  Co.     ¥Acc.     Daft  system. 

Second  Avenue    Pass.    Ry.    Co.      PLlec.     T-H    &    Westing- 
house  systems. 

St.  Clair  Inclined  Plane  Ry.   Co. 

Suburban  Rapid  Transit  Co.      Elec.      N.  E.  Co.  system. 
PiTTSBURc;,  Texx. —  South  Pittsburg  St.   Ry.     Dummy. 
PiTTSFiED,  Mass. —  Pittsfield  Electric  St.    Ry.    Co.     Westinghouse 

system. 

PiTTSTON,  Pa. —  Piftston  St.  Car  Co. 

Plattsmonth,  Nei;. —  Platlsmonth  St.    R.    R.    Co.     Elec.     Edison 

system. 

Plymouth,  Mass. —  Plymouth  &   Kingston    Ry.    Co.     Elec.     T-H 

system. 

Pomona,  Cal. —  San  Antonio  &  Holt  Ave.  St.  R.  R.  Co. 
Orange  Grove  St.  R.  R.  Co. 

Port  Chester,  N.  Y. —  Port  Chester  &   Rye   Beach    St.    Ry.    Co. 

Elec. 

Port  Huron,  Mich. —  Gratiot  Elec.    Ry.    Co.     Van   Depoele   sys- 
tem. 

Port  Huron  Electric  Ry.  Co. 
Portland,  Me. —  Ocean  St.  R.  R.  Co. 
.      Portland  R.  R.  Co.     Elec. 
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WEST  END  STREET  RAILWAY  COMPANY, 
438  Albany  Street. 
Electrical  Department. 

F.  S.  Pearson,  Chief  Engineer. 

L..  S.  Dumoulin,  Supt.  of  Electrical  Dept. 

L.  J.  Hirt,  Supt.'  of  Power  Stations. 

Messrs.  Alexander,  Barney  &  Chap in, 

Cortlandt  St.,  New  York,  N.  Y. 

Gentlemen: — Your  favor  to  hand  asking  me 
for  an  opinion  on  the  A.  B.  C.  Lamps.   I 
should  think  that  the  extent  of  our  orders, 
and  their  constant  repetition,  is  sufficient 
testimony  as  to  how  we  regard  them,  to  sat- 
isfy anybody. 


Yours  truly. 

West  End  St.  Ry.  Co. , 

(Signed)  L.  S.  Dumoulin, 
Supt.  El.  power. 


The  ONLY  LAMP  which  will 
sustain  the  vibration  incidental  to  car 
usage  and  the  strain  produced  by 
burning  in  an  inclined  position. 
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Portland,  Ore. —  Portland  St.  Ry.  Co. 

City  &  Suburban  Ry.   Co.      Horse,  steam  and   elec.     T-H, 
Edison  and  Westinghouse  systems. 

City  &  West  Portland  Park  Motor  Co. 

Metropolitan  Ry.  Co.      Elec.     Edison  system. 

Mt.  Tabor  St.  Ry.  Co. 

Multnomah  St,  Ry.  Co.      Elec.      Edison  system. 

Portland  Cable  Ry.  Co. 

Portland  &  Vancouver  Ry.  Co. 
Portsmouth,  O. —  Portsmouth  St.  R.  R.  Co, 
Portsmouth,  Va. —  Portsmouth  St.  Ry.  Co.  - 
Port  Tovvnsend,  Wash. —  Port  Townsend  St.  Ry.  Light  &  Power 

Co.     T-H  system. 
PoTTSViLLE,  Pa. —  People's  Ry.  Co. 

Schuykill  Electric  Railway  Co.      Short  system. 
PouGincEEPSiE,   N.  Y. —  City  R.  R.  Co. 
Pratt,   Kan. —  City  Ry.  Co, 
Providence,  R,  I. —  Union  R.  R.  Co. 

Providence  Cable  Tramway  Co, 
Provo  City,   Utah. —  Provo  City  Ry.  Co. 
Pueblo,  Col. —  Pueblo  City  Ry.  Co.     Elec.     T-H  system, 
Put-In  Bay,   O. —  Put-In-Bay    Water     Works,     Light    &    Ry.    Co. 

Elec.     T-H  system. 

Quebec,  Can. —  Quebec  St.  Ry.  Co. 

St.  John  St.  Ry.  Co.  L't'd. 
QuiNCY,  III. —  Quincy  Horse    Ry.  &    Carrying    Co,     Elec.     T-H 
system. 
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X 


(O 


NO.   to    HEADLIGHT. 


LAMPS. 

LANTERNS, 

HEADLIGHTS. 

GLOBES. 

CHIMNEYS, 

SHADES. 

REFLECTORS, 

BURNERS, 

END  LAMPS. 

CENTRE 

LAMPS. 


CONTINUOUSLY    IN    USE 

West  End  Street  Railway 

Since  the  adoption  of  "Electrics," 
More  than  three  years  ago.    .    .    . 

MANUFACTURED    BY 

The  Could  $c  Watson  Co., 

35  HARTFORD  STREET,  BOSTON,  MASS. 
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QuiNCY,  Mass. — Ouincy  St.  R.  R. 

Manet  St.  Ry.  Co.     Elec.     Edison  system. 

Quincy  &  Boston  St.  Ry.  Co.     Elec.     T-H  system. 
Racine,  Wis.^  Belle  City  St.  Ry.  Co. 
Raleigh,  N.  C—  Raleigh  St.  Ry.  Co. 
Rapid  City,  S.  Dak. —  Rapid  St.  Ry.  Co. 
Reading,  Pa. —  Reading  City  Pass.  Ry.  Co. 

East  Reading  R.  R.  Co.     Elec.     Edison  system. 

Neversink  Mountain  R.  R. 

Reading  &  South  Western  St.  Ry.  Co. 
Red  Cloud,  Neb. —  Street  Ry. 
Redlands,  Cal. —  Redlands  St.  Ry.  Co. 
Red  Oak,  la.—  Red  Oak  St.  R.  R.  Co. 

Richmond,   Ind. —  Richmond  City  Elec.  St.  Ry.  Co.     T-H  system. 
Richmond,  Va. —  Richmond  Ry.  &  Electric  Co.     Edison  &  West- 

inghouse  systems. 

Richmond  &  Manchester  Ry.  Co.      Elec.     Edison  system. 

Richmond  Vnion  Pass.  Ry.  Co.     Elec.  Edison  system. 

Manchester  Ry.  &  Improvement  Co. 

North  Side  Land  &  Highland  Park  R.   R.   Co.     Elec.     Edi- 
son system. 

Riverside,  Cal. —  Riverside  &  Arlington  St.  Ry. 
Roanoke,  Va. — Roanoke  St.  Ry.  Co.     Elec.  Westinghouse  system. 
Rochester,  N.  Y. —  Rochester  Ry.  Co.     Elec.     Short  system. 
Rochester  Electric  Ry.  Co.     T-H  &  Short  systems. 
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American  Steel  Wheel  Company, 

General  Ojjices, 
Central  Building,     .      143  Liberty  Street. 

NEW  YORK,  N.  Y. 
Boston  Office,  180  Siijniner  St, 


MAXVFACTURERS  OF 


Sfllifl  Steel  Wlieels  for  [lectric  and  Cable  Cars. 


Otir  metal  is  especiatl/y  adapted  to  M'tectrtc 
Car  Service y  07fin£f  to  its  i?icreased  t^'action, 
which  ffives  the  motor  additio7ial  po7fer. 

Hfe  claim  for  these  wheels  ffreatljy  increased 
sire7?ffth,  closer  adhesio?i  to  the  t?ie  rail,  and 
excess  of  mileage. 


JNO.  C.    PAUL,  SAMUEL  GARWOOD,  W.  W.  WHITCOMB.  &•  W.  GUSHING, 

President.  Vice  Presidtni%  Sec^y  and  Treas.  GenU  Supt. 
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RocKFORD,  III. —  Rockford  City  Ry.  Co.     Elec.     T-H  system. 

West  End  St.  Ry.  Co.     Elec.     Short  .system. 
Rock  Island,   III. —  Rock  Island  &  Milan  St.  Ry.  Co. 
Rome,  Ga. —  Rome  St.  R.  R.  Co. 

North  &  South  St.  Ry.  Co. 
Rome,  N.  Y.— Rome  City  St.  Ry.  Co. 
RoNDOUT,  N.  Y. —  Kingston  City  R.  R.  Co. 
RoxBOROUGH,  Pa. —  Manayunk  &  Roxborough  Inclined  Plane  &  Ry. 

Co. 
Rutland,  Vt. —  Rutland  St.  Ry.  Co. 
Sacramento,  Cal. —  Sacramento  City  Ry.  Co. 

Highland  Park  Ry. 

Central  St.  Ry.  Co.     Edison  system. 
Saginaw,  Mich, —  City  of  Saginaw  St.  R.  R.  Co. 

Saginaw  Union  St.  Ry.      Elec.     Rae  system. 
Salem,  Mass. —  Naumkeag  St.  Ry.  Co.     Elec. 

Essex  Electric  St.  Ry.     Eranklin  Elec.  Co.  system. 
Salem,  N.  C. —  Winston-Salem  Ry.  &  Elec.  Co, 
Salem,  O. —  Salem  Elec.  Ry.  Co.     T-H  system. 
Salem,  Ore. —  Capital  City  Ry.  Co.     Elec.       Edison  system. 
Salina,  Kan. —  Salina  Electric  Ry.  Co. 
Salina,  N.  Y. —  Wooldawn  &  Butternut  St.  Ry.  Co. 
Salt    Lake    City,    Utah. —  Salt    Lake    City    R.    R.    Co.     Elec. 

Edison  system. 

Salt  Lake  Rapid  Transit  Co.     Elec,     Edison  system. 

West  Side  Rapid  Transit  Co. 
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THE  PEni5  CAR  POX  CO. 


MANUFACTURERS   OP 


THE- 
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FOR 


CABLE    AND    ELECTRIC  CARS 


OF  ALL   KINDS. 


BOTH  SINQLE  and  bOMPLE  TKMQK. 


Every  Part  of  Easy  Access. 


THOROUGHLY  AND  SUBSTANTIALLV  BUILT. 


Special  attention  in  construction  is  paid  to  the  easy  removal 
of  all  parts  subject  to  wear   and  which  require  replacing. 


Bemis  gar  box  CO., 

SPRINGFIELD,  MASS. 
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San  Antonio,  Tex. —  San  Antonio  St.  Ry.  Co.      Elec.     Edison    & 

T-H  system. 

Alamo  Electric  St.  Ry.  Co.      T-H  system. 

Prospect  Hill  St.  R.  R.  Co.      Elec. 

Rapid  Transit  St.  Ry.  Co.      Elec.      T-H  system. 

West  End  St.  Car  Co.      Elec.     T-H  system. 
San  Bernardino,  Cal. —  Southern  California  Motor  Road  Co. 
San  Diego,  Cal. —  San  Diego  St.  Car  Co. 

San  Diego  Cable  Ry.  Co. 

San  Diego,  Old  Town  &  Pacific  Beach  R.  R.  Co 
Sandusky,  O. —  Sandusky  St.  Ry.  Co.     Elec.     Westinghouse    sys- 
tem. 
San  Francisco,  Cal. —  California  St.  Cable  R    R.  Co. 

Central  R.  R.  Co. 

City  R.  R.  Co. 

Clay  St.  Hill  R.  R.  Co. 

P'erries  &  Cliff  House  Ry. 

Geary  St.,  Park  &  Ocean  R.  R.  Co. 

Market  St.  Cable  Ry.  Co. 

North  Beach  &  Mission  Ry.  Co. 

Ocean  Beach  Ry.  Co. 

Omnibus  Cable  Co. 

Park  &  Ocean  R.  R.  Co. 

Potrero  &  Bay  View  R.  R.  Co. 

Powell  St.  Ry.  Co. 
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ESTABLISHED     1840. 


CARPENTER,  WOODWARD  &  MORTO 


Imi'ORTErs,  Manufactureks  and  Dealev.s  in 


PAINTS.  VARNISHES  &  ARTISTS'  MATERIALS 

New  Enjrland  Agents  for  the  celebrated  English  Varilishes,  made   by  Maiid 
Brothers,  of  London,  England. 

151    Milk  Street,  .  .  .  Boston. 

Geo.  0.  Carpenter.  John  D.  Morton.  Fred  H.  Newton.  Edwin  A  Rogers 


L.  W.  FERDINAND  &  CO., 

M.inufactnrers,  Jobbers  and  Retailers  of 

Yacht,  Canoe  &  Boat  Builders'  Hardware 

BLOCKS,  CORDAGi:,   PAINTS  tnul  NAVAL  STORES, 

267  Federal  8t.,        -        -         lioston,  Mass. 

^^^  Send  for  Catalogue. 

THE     SLATER     WOOLEN     COMPANY.  —  WHAT     THEY 
SUPPLY  THE  WEST  END. 

The  Slater  Woolen  Company  of  Webster,  Mass.,  and  56  Bedford 
Street,  Boston,  furnish  the  West  End  Street  Railway  Company  with 
the  blue  cloth  worn  by  its  conductors.  This  company  was  founded 
away  back  in  1815,  and  are  known  in  all  parts  of  the  country. 
They  have  gained  a  deservedly  high  reputation  in  their  special  line 
of  manufacture,  and  their  facilities  for  turning  out  a  first  class  arti- 
cle are  of  the  very  best. 

E.  B.  TOWNSEND,    *  * 

27  KILBY  STREET,  BOSTON, 

Ageut  New  Central  Coal  Co.,  Georges  Creek  Cumberland  Coal,  E.  Borda  &  Son,  Phila 
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Presidio  &  Ferries  R.  R.  Co. 

Sutter  St.  Ry.  Co. 
San  Jose,  Cal.—  San  Jose  &  Santa  Clara  R.   R.  Co.     Elec.     T-H 

system. 

First  St.  R.  R.  Co.     Elec     T-H  system. 

First  St.  &  San  Pedro  St.  Depot  R.  R.  Co. 

North  Side  Horse  R.  R.  Co. 

San  Jose  &  Alum  Rock  Park  Motor  Road* 

Willow  Glen  R.  R. 
San  Luis  Obispo,  Cal. —  San  Luis  St.  Ry.  Co. 
Santa  Ana,  Cal. —  Santa  Ana,  Orange  &  Tustin  St.  Ry.  Co. 
Santa  Barbara,  Cal. —  Santa  Barbara  St.  R.  R.  Co.  and  Citizens' 

St.  R.  R.  Co.  of  Santa  Barbara. 
Santa  Cruz,  Cal. —  Pacific  Av.  R.  R.  Co. 
Santa  Rosa,  Cal. —  Santa  Rosa  St.  R.  R.  Co. 

South  Side  St.  Ry.  Co. 
Saratoga,  N.  Y.  — Saratoga  Electric  Ry.  Co.     T-H  system. 
Sarnia,  Ont. —  Sarnia  St.  Ry.  Co. 

Saugatuck,  Conn. —  Westport  &  Saugatuck  Horse  R.  R.  Co. 
Sault  Ste.  Marie,  Mich. —  Sault  Ste.    Marie   St.    Ry.    Co.     Elec. 

Rae  system. 

Savannah,  Ga. —  City  &  Suburban  R.  R. 

Coast  Line  R.  R.  Co. 

Savannah  St.  &  Rural  Resort  Ry.      Elec.     T-H  system. 
Schenectady.  N.  Y. —  Schenectady  St.  Ry.  Co. 
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§  THE  § 


Eickemeyer-Field  Gearless  Street  Car, 


AS   OPERATED   ON  THE 


West  End  Street  IlaU wufj  in  Boston. 


Length  33  feet.  Two  swivel  trucks,  each  fitted  with  a  20 
horse  power  motor.  ]\Iotors  suspended  at  all  points  vertically 
on  springs.  The  car  can,  consequently,  be  operated  on  light 
rails.  In  this  system  the  wear  of  the  apparatus,  on  account 
of  the  few  parts,  is  reduced  to  a  minimum,  and  the  life  of  the 
rails  is  materially  increased. 

Ttie  Eick:emeyer-Kield  Co., 


YONKERS,  N.  Y. 
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ScRANTON,  Pa. —  People's  St.  Ry.  Co.     Elec.     P^dison  system. 

Nayaug  Cross  To  ah  Ry. 

Scran  ton  Suburban  Ry.  Co.     P^lec.     T-H  system. 

Scranton  Passenger  Ry.  Co.     P'lec.     T-H  system. 
Searcy,  Ark. —  Searcy  S:  West  Point  R.  R.  Co. 
Seattle,  Wash. —  Front  St.  Cable  Ry.  Co. 

Green  Lake  Electric  Ry.  Co.     T-H  system. 

IVfadison  St.  Cable  Ry.  Co. 

North  Seattle  Cable  Ry.  Co. 

Queen  City  Ry.  Co.      Klec.     Terry  system. 

Rainier  Ry.  &  Power  Co.     Elec.     Westinghouse  system. 

Seattle  City  Ry.  Co. 

Seattle  l^lectric  Ry.  &  Power  Co.      Pllec.     T-H  system. 

South  Seattle  Cable  Ry.  Co. 

West  St.  &  North  End  Electric  Ry.  Co.     T-H  system. 
Sedalia,  Mo. —  Sedalia  St.  Ry.  Co.      Elec.      Edison  system. 

The  Electric  Ry.,  Light   &  Power  Co.,  of  Sedalia.     Edison 
system. 
Selma,  Ala. —  Selma  St.  R.  R.  Co. 

Seneca  Falls,  N.  Y. —  Seneca  P21octric  Ry.  Co.     T-H   system. 
Shawnee,  O. —  Shawnee  &  Iron  Point  Coal  &  Iron  Co. 
Sheboygan,  Wis. —  Sheboygan  St.  R.  R. 
Sheffield,  Ala. —  Sheffield  St.  Ry.  Co. 
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THE    BURTON    ELECTRIC     HEATERS  — THE     SYSTEM 

IN  SUCCESSFUL  OPERATION  ON  THE  WEST  END 

STREET  RAILWAY. 

People  who  travel  in  street  cars,  especially  over  the  long  subur- 
ban routes,  will  appreciate  the  comfort  which  the  new  system  of 
electrical  heating  insures,  and  which  is  now  being  successfully  intro- 
duced on  the  electric  cars  of  the  West  End  Street  Railway.  These 
heaters  are  supplied  by  the  Electrical  Merchandise  Company  of  No. 
1 1  Adams  street,  Chicago,  111.,  and  are  known  as  the  Burton  Elec- 
tric Heaters.  On  the  long  electrics  they  are  unquestionably  a 
much  needed  article,  as  they  impart  to  the  interior  a  comfortable 
temperature;  which  is  lacking  in  frosty  weather  on  these  capacious 
vehicles,  making  the  long  trip  into  some  of  the  suburbs  as  agreea- 
ble as  on  a  steam  passenger  coach.  The  handsome  double  deckers 
which  are  gradually  being  put  on  the  suburban  lines  of  the  West 
End  Railway  are  supplied  with  the  Burton  heaters,  and  the  comfort 
they  afford  is  the  subject  of  most  favorable  comment  by  all  who 
patronize  these  palatial  cars  between  Boston  and  Cambridge.  The 
Electric  Merchandise  Company  handles  electric  railway  supplies 
exclusively,  and  the  facilities  are  such  as  to  enable  the  company  to 
meet  the  largest  orders  with  the  utmost  despatch.  The  cars  of  all 
the  principle  lines  of  electric  railways  are  being  equipped  with  the 
Burton  heaters,  a  fact  which  will  be  most  agreeable  news  to  all  who 
are.  obliged  to  patronize  long  routes  in  the  various  cities. 
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Sherman,  Tex. —  Sherman  City  R.  R.  Co, 

College  Park  Rapid  Transit  Co.      Elec.     Edison  system. 
Shrevepokt,   La. —  Shreveport  City  R.  R.  Co. 

Shreveport    Ry.    &    Land    Improvement    Co.     Elec.     T-H 
system. 
Sioux  City,  Ia. —  Sioux  City  St.  Ry.  Co.     Elec.      Edison  system. 

Riverside  Park  Ry.  Co.     Elec.     Westinghouse  system. 

Sioux  City  Cable  Ry.  Co. 

Sioux  City  &  Highland  Park  Ry.  Co. 

Sioux  City  Rapid  Transit  Co. 
Sioux  Falls,  S.  Dak. —  City  St.  Ry.  Co. 

S.  Dakota  Rapid  Transit  Ry.  Co.     Elec.     Edison  system. 
South   Bexd,  Ind. —  South  Bend  &  Mishawaka  St.  Ry.   Co.      Elec. 

T-H  system. 
South  Chicago,  III. —  See  Chicago. 
Southington,    Conn. —  Southington    &    Plantsville    Tramway   Co. 

Elec.     T-H  system. 
Spokane  Falls,  Wash. —  Spokane  Falls  &  Montrose  Steam  Motor 

R.  R. 

City  Park  Transit  Co.     Elec.     T-H  system. 

Ross  Park  St.  Ry.  Co.     Elec.     T-H  system. 

Spokane  Cable  Ry.  Co. 

Spokane  St.  Ry.  Co.     Elec.     Edison  system. 
Springfield,  III. —  Citizens'  St.  R.  R.  Co,     Elec.     Rae  system. 

Springfield  City  Ry,  Co.     Elec. 
Springfield,  Mass. — Springfield  St.  Ry.  Co.     Elec.    T-H  system. 
Springfield,  Mo. —  Metropolitan  Electric  Ry.  Co.     Westinghouse 

system. 


ADVERTISEMENTS.  28 1 

F.  S.  FROST.  H.  A.  LAWRENCE.  H.  C.  GARDNER. 

DRAD6HTING  INSTRDMENTS 

OF    EVERY    DESCRIPTION. 


WHATMAN'S  DRAUGHTING  PAPERS,  ALBERT  LEVY'S  BLUE-PROCESS  PAPERS, 
TRACING  CLOTHS.  TRACING   PAPERS,  ETC. 

BLUE  PRINTINC  A  SPECIALTY. 

ArcMteots',  Engineers',  and  Surveyors'  Supplies  in  General.    Catalogues 
farnished  on  application. 

FROST    ^    ADAMS, 

IMPORTERS    OF    ARTISTS'     MATERIALS, 

37  Cornhiil,  Boston,  Mass. 


^  MAGNESIA  >^ 


COVERINGS  FOR  STEAM  PIPES,  BOILERS,  ETC. 


S.  C.  Nightingale  &  Childs, 

134   Pearl   Street,    Boston. 

Magnesia  Coverings  are  used  at  all  the  stations  of  the  W.  E.  St.  Ry.  CO* 
and  by  leading  Electric  and  Manufacturing  Companies  every^irhere. 
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Springfield  Electric  St.  Ry.  &  Improvement  Co. 
Springfield,  O. —  Citizens'  St.  R.  R.  Co. 
Stamford,  Conn. —  Stamford  St.  Ry.  Co. 
Staten   Island,  N.  Y. —  Staten  Island  Belt  Line  R.  R.  Co. 

South  Beach  Ry,  Co.      Elec. 
Staunton,  Va. —  City  St.  Car  Co. 

St.  Catharines,  Ont. —  St.  Catharine's,    Merritton  &  Thorold  St. 

Ry.  Co.      Elec.     Van  Depoele  system. 

St.  Cloud,  Minn. —  St.  Cloud  City  St.  Car  Co. 

Steubenville,  O. —  Steubenville  Ry.  &  Elec.  Co,     Edison  system, 

Stillwater,     Minn. —  Stillwater     St.     Ry.     Co,       Elec.       Edison 

system. 

Stillwater,  N.  Y. —  Stillwater  &  Mechanicville  St.  Ry.  Co. 
St.  John,  N.  B.— St.  John  St.  Ry.  Co.      Elec. 
St.  Joseph,  Mich. —  St,  Joseph  &  Benton  Harbor  St.  Ry.  Co. 
St.  Joseph,   Mo. —  People's  St.  Ry.  Electric  Light  &  Power  Co. 

Circle  Cable  Ry.  Co. 

Union  Ry.  Co.     Elec. 

Wyatt  Park  Ry.  Co.      Elec.     Syrague  system, 
St,  Louis,  Mo. —  Baden  &  St.  Louis  R.  R. 

Benton-Bellefountaine  Ry.  Co. 

Cass  Avenue  &  Fair  Ground  Ry.  Co. 

Citizens'  Ry.  Co. 

Forest  Park  &  Laclede  Ave.  &  Fourth    St.    Ry.    Co.     Elec. 
T-H  system. 

Fourth  St.  &  Arsenal  Ry.  Co. 
*  '  Jefferson  Ave,  Ry,  Co, 

Lindell  Ry.  Co.      Elec.     Edison  &  Short  systems. 


AOVERTISEMKNTS.  2S3' 


"GOLSNIAL  EXPRESS' 

THROHGH    DAY   TRAIN    BETWEEN 

BOSTON 


WASHINGTON 


Ik 


STEAMER    MARYLAND. 

Pennsylvania  Route. 

^ 

PULLMAN  YESTIBULED  TRAINS 

THROUGH  WITHOUT  CHANCE. 

AVOIDING  TRANSFER  IN  NEW  YORK  CITY. 

— FROM— 


BOSTON  AND  PROVIDENCE  DIVISION, 

OLD  COLONY  RAILROAD. 


DAILY,    SUNDAYS  EXCEPTED. 
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Missouri  R.  R,  Co.     Elec.     T-H  system.  * 

Mound  City  Ry.  Co.     Elec.     T-H  system. 

Northern  Central  Ry.  Co. 

People's  R.  R.  Co. 

Southern  Ry.  Co.     Elec.     T-H  system. 

St.  Louis  R.  R.  Co. 

St.  Louis  &  East  St.  Louis  Electric  Ry.  Co. 

St.  Louis  &  Suburban  Ry.  Co.     Elec  T-H  system. 

Union  Depot  R.  R.  Co.     Elec.     T-H  system. 

Union  R.  R.  Co. 
Stoneham,  Mass. —  East  Middlesex  St.  R.  R.  Co. 
St.  Paul,  Minn. —  St  Paul  City  Ry,  Co.     Elec. 
Streator.  III. —  Streator  Ry.  Co.     Elec     Rae  system. 
Strondshurg,  Pa. —  Strondsburg  Passenger  Ry.  Co. 
St.  Thomas,  Can. —  St.  Thomas  St.  R.  R.  Co. 
SuNBURY,  Pa. —  Sunbury   &    Northumberland    St.   Ry.    Co.     Elec. 

United  El.  Tr.  Co.   system. 
Superior,  Wis. —  Douglas  County  St.  Ry.  Co.     Elec. 
Syracuse,  N.  Y. —  Syracuse  &  Omondaga  R,  R.  Co. 

Central  City  Ry.  Co. 

Fifth  Ward  R.  R.  Co. 

Fourth  Ward  Ry.  Co. 

Genesee  &  Water  St.  R.  R.  Co. 

People's  R.   R.  Co. 

Seventh  Ward  Ry.  Co. 
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fiUOESE  F.  PHILLIP.^,  President. 


w.  H.  SAWYER,  .Secretary. 


AMERICAN 

ELECTRICAL    WORKS, 

PROVIDEIffCE,  R.   I., 

Feeder  Wire,  Trolley  Wire, 

Magnet  and   Armature   Wire, 

Americanite   Wire. 

Faraday  Cables,      Electric  Light  Wire,     Flexible  Cordage. 

Main  Ofttce  and  Factories. 
N.  Y.  Office,  I'ROVIDF.XCK,  1;.  I.  Motitrcal,  Can., 

10    CORTLANDT   STKKET.  Ku<iKNK  F.  PlIILI.IPS, 

P.  C.  Ackerman,  Agt.  Elkctrical  Works  Limited. 


Composed  ofA?bestas,  Inlla  Rubber,  and  otlier  vulcaiiizal)ln  gutns  combitied  witb 
materials  for  ypecl;il  requiremctits,  luUipting  ii  for  tire  and  acid-proof  aiticJes,  Electrical 
Insuhitlons,  Steam  Packings,  etu.  Jtcau  be  made  into  any  ilertir«'d  form;  is  practically  in- 
destructible; will  not  shrink,  expand,  or  warp,  and  is  the  most  perfccL  ill^ulalor  kuowu. 

SampIeM  and  Descriptive  ■■rice-LiHt  u|»<»u  Appliciiiioii. 

H.  W.  JOHNS  MANF'G.  CO., 

Sole  Manufacturers  of 

H,  W.  Johns'  Fire  niitl  AVater-Proof  SJieulhiiigs  and  Building  Felts,  Asbestos 
Roofing  and  Roof  Paints,  Asbestos  Steam  Packings,  Boiler  Cov- 
erings, Liquid  Paints,  Fire-Proof  Paints,  etc. 


Nos.  119  and  121  Federal  Street, 


BOSTON. 
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The  Syracuse  Consolidated  St.  Ry.  Co.      Elec.  ' 

Syracuse  &  Geddes  Ry,  Co. 

Third  Ward  Ry.  Co.      Elec.      T-H  system. 

Woodlawn  &  Butternut  St.   Ry.  Co. 
Tacoma,  Wash. —  Tacoma  Ry.  &   Motor    Co.     Elec.     Edison    sys- 
tem. 

Tac'oma  &  Puyallup  R.  R.  Co. 

Point  Defiance  St.  Ry.  Co. 

Tacoma  &  Fern  Hill  St.  Ry.  Co.  : 

Tacomo  &  Steilacoom  Ry,  Co.      Elec.     T-H  system. 
Tampa,  Fla. —  Tampa  St.  Ry.  Co. 
Taunton,  Mass. —  Taunton  St.  Ry.  Co. 

Terre  Haute,  Ind. —  Terre  Haute  St.  Ry.    Co.      Elec.      Westing- 
house  system. 

Vigo  County  St.  Ry.  Co. 
Texarkana,  Ark. —  Texarkana  St.  Ry.  Co.      Elec. 
Tiffin,  O.— Tiffin  St.  Ry.  Co. 
Toledo,  O. —  Toledo  Consolidated  St.  Ry.  Co.     Elec. 

Central  Street  R.  R.  Co. 

Metropolitan  St.  R.  R.  Co. 

Toledo  Electric  St.  Ry.[Co.     T-H  system. 
ToPEKA  Kan. —  Topeka  City  Ry,  Co. 

Topeka  Belt  Ry.  Co. 

East  Side  St.  Ry.  Co. 

Topeka  Rapid  Transit.  Ry.  Co.     Elec.     T-H  system. 

West  Side  Circle  Ry.  Co. 


ADVERTISKMKNTS.      '  i^J 


ALL  SIZES 

AND 
QUALITIES. 


For  Electrical  Purposes^ 

Eugene   Munsell   &  Co. 

218    WATER    ST.,   NEW    YORK. 

FRED  A.  HOUDLETTE  &  CD. 

Iron  and  Steel 

Merchants 

STEEL  RAILS,  BEAMS,  CHANNELS, 
BUILDING  MATERIAL  OF  ALL  KINDS. 

STEEl  SHEETS  AND  PLATES. 

272    FRANKLIN   STREET,     .    .     .     BOSTON,  MASS. 
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Toronto,  Can. —  Toronto  St.  Ry.  Co. 

Metropolitan  St.  Ry.  Co. 
Trenton,  N.  J. —  Trenton  Horse  R.  R.  Co. 

City  Ry.  Co. 
Trinidad,  Col. —  Trinidad  St.  Ry.  Co. 

Troy,  N.  Y. —  Troy  &  Albia  Horse  R.  R.  Co.      Elec.     Edison    sys- 
tem. 

Troy  &  Lansingburg  R.  R.  Co.     Elec.     T-H  system. 
TusKALOOSA,  Ala. —  Tuskaloosa  St.  Ry.  Co. 

Tuskaloo.sa  Belt  Ry.  Co. 
Tyler,  Tex. —  Tyler  St.  Ry.  Co. 
Union  Springs,  Ala. —  Union  Springs  St.  Car  Co. 
Urbana,  III. — Urbana  &  Champaign  St.  Ry.  Co.  Elec. 
Utica,  N.  Y. —  Utica,  Clinton  &  Bingbamton  St.  R.  R. 

Deerfield  &  Utica. 

Oneida  St.  R.  R.  Co. 

Utica  &  Mohawk  R.  R.  Co.      Elec.      Edison  system. 

Utica  Belt  Line  St.  R.  R.  Co.      Elec.     T-H  sys^em. 
Vancouver,  B.  C. —  Electric  Ry.  &  Light  Co.      Ld.     T-H  system. 

Columbia  Land  &  Improvement  Co. 
Vicksburg,  Miss. —  Vicksburg  St.  Ry.  Co. 

Hill  City  R.  R.  Co. 
Victoria,  B.  C. —  National  Electric  Tramway  &  Lighting  Co.     T- 

H  system. 
Victoria,  Tex. —  Victoria  St.  Ry.  &  Improvement  Co. 


ADVERTISEMENTS.  'iSg 

PKTKR  GRAY. 


Manufacturer  of  all  kinds  of 


Railroad,  Ship,  Street  and  Square 
LAi^TERNS. 


ALSO 


€arriaf/e,  Fire  JEnghief  Factory  and  Hunting  Lan- 
ternSf  Jajjanning  and   Ornament ing. 


No.  12  MARSHALL  STREET 
BOSTON.       

SLATER  WOOLEN  COMPANY, 

WEBSTER.   MASS. 


EstabJished  1815. 


MANUFACTURERS  OP 

BROADCLOTHS,  DOESKINS,  BEAVERS, 
KERSEYS,  TRICOTS,  CHEVIOTS, 

INDIGO-BLUE  FLANNELS,  POLICE  CLOTHS, 
CONDUCTORS'  and  PORTERS'  CLOTHS, 

UNIFOHM  CLOTHS,  ARMY  and  NAVY  CLOTHS, 
and  CARRIAGE  CLOTHS. 


Boston :  New  York  :  Chicago : 

S6  Bedford  St.  ^j-^g  Worth  St.  1S0-1S2  (2uincy  St. 
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ViNCENNES,  Ind. — Citizens'  St.  Ry.  Co. 
Waco,  Tex. —  Citizens'  Ry.  Co.      Elec. 

Santa  Fe  St.  &  Juarez  Ave.  St.  Ry.  Co. 

Waco  Electric  Ry.  &  Light  Co.     T-H  system. 
Walla  Walla,  Wash.—  Walla  W'alla  St.  Ry.  &  Investment  Co. 
Warrensburg,  Mo. —  Electric  Springs  Ry.  Co. 
Washington,  D.  C— Capital,  No.  O.  St.  &  So.  Washington  R.  R. 

Columbia  R.  R.  Co. 

Eckington  &  Soldiers'  Home  Ry.  Co.     Elec.     T-H  &  E.  D- 
Co.  systems. 

Georgetown  and   E.enalleytown    Ry.    Co.      Elec.      T-H    and 

Short  Systems. 

Glen  Echo  R.  R.  Co.      Elec.     Westinghouse  system. 

Metropolitan  R.  R.  Co. 

Washington  &  Georgetown  R.  R.  Co. 
Washington,   Pa. —  Washington   Electric    St.    Ry.    Co.     Westing 

house  system. 
Waterbury,   Conn. —  Waterbury  Horse  R.  R.  Co. 
Waterford,  N.  Y. —  Waterford  &  Cohoes  R.  R.  Co. 
Waterloo,  Ia. —  Waterloo  St.  Ry.  &  Bus  Co. 
Waterloo,  Ont. —  Berlin  &  Waterloo  St.  Ry.  Co. 
Waterloo,  N.  Y. —  See  Seneca  Falls,  N.  Y. 
Watertown,  Dak. —  Watertown  &  Lake  Kampeska  Ry.  Co. 
Watertovvn,  N.  Y. —  Watertown  St.  Ry.  Co,     Elec. 
Waterville,  Me. —  Waterville  &  Fairfield  Horse  R.  R.  Co. 
Waxahachie,  Tex. —  Waxahachie  St.  Ry.  Co. 

Lake  Park  St.  Ry.  Co. 


ADVKKTISEMENTS. 


^9.« 


FITCHBURG  RAILROAD. 


SUPERB      EQUIPMENT,     EXCELLENT     TRAIN     SERVICE,     FAST 
TIME    AND    COURTEOUS    EMPLOYEES,    MAKE    THE 

,  THK     KAVORIXE     LINK 

From  Boston  to  Troy,  Albany,  Saratoga,  Lake  George,  Adirondack  and 
Catskill    Mountains,    Syracuse,    Rochester,    Buffalo,    Niagara 
Falls,  Hamilton,  Toronto,  Cleveland,  Detroit,  Cin- 
cinnati,    Chicago,     St.     Louis,     and    all 
points  W^est,   South-nrest,  and 
Northwest. 

RT^SX      eXRRESS     TRT^INS 

With  elegant  PALACE  PARLOR  and  SLEEPING  CARS  to  and  from 

BOSTOrl    and    CHICAGO,   ... 

AND 

.   .   .   BOSTOH    and    ST.   IiOUlS, 


VIA 


3Xr  I -A.  C3^  ua.  H. -A.       DF' .i3L  Xj  Iji  S  , 

wlUiout  cliaiige. 


The  Popular  Route  fo'"  ^^^  points  in  Northern  New  York,  Verinont,  and  Canada. 

The  Only  Line  running  throngh  cars,  witlmnt  change,  from  Boston  to  Rutland,  Bran- 
don, iMiddleljiiry,  Vergennes,  and  Burlington,  Vt. 

The  Picturesque  Route  trom  Boston  to  St.  Albans,  St.  Johns,  Ogdensburg,  Ottawa, 
Montreal  auil  Quebec. 


Elegant  Palace  Parlor  and  Sleeping  Cars  to  and  from  Boston  and  Montreal  without  clisnge. 

For  Time-Tables,  Parlor  and  Sleeping  Car  accommodations,  or   further  information, 
apply  to  any  Agent  ot  the  Fltchburg  li:iilro;id,  and  at 

250    "WASHINGTON    STREET,    or 
FITCHBURG   RAILROAD    PASSENGER   STATION,    BOSTON. 

J.  R.    WATSON,   General   Pass.  Agent. 
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Weatherford,  Tex. —  Weatherford  City  &  Suburban  R.  R.  C. 

Webb  City,  Mo, —  The  Twin  Cities  Ry.  Co. 

West  Bay  City,  Mich, —  West  Bay  City  Ry.  Co.     Elec.      Edison 

system. 
West  Superior,  Wis. — ^  Douglas   Co.    St.    Ry.    Co.     Elec.     T-H 

system. 
Westport,  Conn. —  Westport  &  Saugatuck  Horse  R.  R.  Co. 
Wheeling,  W.  Va.—  Citizens'  Ry.    Co.     Elec.     T-H  &   Van   De- 

poelc  systems. 

Wheeling  &  Elm  Grove  R.  R. 

Wheeling  Ry.  Co.     Elec.     T-H  system. 
Whitman,  Mass. —  Whitman  St    Ry.  Co.     Elec.     T-H  system. 
Wichita,  Kan. —  Wichita  Electric  Ry.  Co.     Elec.     T-H  system 
WiLKESBARRE,  Pa. —  Wilkcsbarrc  &  Kingston  Pass.  R,  R. 

Coalville  Passenger  R.  R.  Co. 

Wilkesbarre  &  Suburban  St.  Ry.    Co.      Elec.       Edison    sys- 
tem. 

Wilkesbarrc  &  West  Side  Ry.  Co.     Edison  system. 

Wilkesbarre  &  Wyoming  Valley  Traction  Co. 
Wjlliamsport,  Pa. —  Willamsport  Pass.  Ry.  Co. 
Wilmington,  Del. —  Front  &  Union  St.  Pass.  Ry.   Co. 

Wilmington  City  Ry.  Co.     Elec.      Edison  system. 
Wilmington,  N.  C. —  The  Wilmington  St.  Ry.  Co. 
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Woolen  Co, 


Winooski  Vt, 
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Windsor,  Ont. —  Windsor  R.  R. 

Windsor,  Sandwich  &  Amhcrstburg-  Ry.  Co.       Elec.      West- 

inghousc  system. 
Windsor  Electric  St.  Ry.  Co.      Van  Depoele  .system. 
WiNFiKLD,  Kan. —  Union  St.  Ry.  Co. 
WiNNii'EG,  Manitoba,  Can. —  The  Winnipeg  St.    Ry.    Co.       Elec. 

Edison  system. 
Winona,  Minn. —  Winona  City  Ry.  Co. 

Winston,  N.  C.~  Winston-Salcm   Ry.  &    IClec.    Co.      Edison   sys- 
tem. 
WoiJUKN,  Mass. —  East  Middlesex  St.  Ry.  Co. 
WooDLAWN,  Cal. —  Wo(Kllawn  St.  Ry.  Co. 
WooNSOCKET,   R.  I. —  Woonsocket  St.  Ry.  Co. 

i 

Worcester,  Mass. —  Worcester  Consolidated  St.  Ry.  C©. 

Worcester,  Leicester  &  Spencer  St.    Ry.    Co.      Elec.      T-H 
system. 
WvMORE,  Neb. —  Wymore  &  Blue  Springs  Ry.  Co. 
YoNKERS,  N.  Y.— Yonkers  St.  Ry.  Co. 
York,  Pa.—  York  St.  Ry.  Co. 
York,  Neb.—  York  St.  Ry.  Co. 
YouNGSTOWN,  O.— ^  Youngstown    St.    R.    R.    Co.       Elec.       Edison 

system. 
Ypsilanti,  Mich. —  Ann  Arbor  &  YpsiTanti  St.  Ry.  Co. 
.Zanesvilee,  O. — •  Zanesville  &  Mclntire  St.  Ry.  Co. 

Zanesville  Elec.  St.  Ry.  Co. 


•3.3 


E] 


A 
A 


Feeder/  Ai^b  C/ibles.  t 

^  The  C.  E.  M.  Brand  is  the 

A  A 

Cheapest  and   Best. 

Blcctric  Railway  sSapp(ie5. 
POWER  STATION  OUTFITS  COMPLETE. 

We  are  manufacturers  and    will    be    pleased    to  submit 
estimates. 

Consolidated  [lectric  Maifactyriw  Co. 

Salesroom.  155  Congress  aud  154  Franklin  Sts. 
Factory,  355  Congrress  Street.  BOSTON,    MASS. 


ROV      StCrfr         ^  OfhceSPEMBERTONSQ.. 

^        ^      ^^-VLLV,  Boston.  Mass. 

^'  RricK  Co  ''*"°"' 

^  )       V_V^«  CAMBRIDGE   &  MEDFORD. 

CAPACITY, 

FIFTY    MILLIONS 

YEARLY. 


(manufaoturers  of  buIloing'  brIck' 


<3i  ®  (^  ® 

LAVR  BRICK  lay  10  per  cent,  more  than  most  othersi 
being  larger,  and  are  unequalled  for  hardness,  re- 
sistance to  crushing  pressure  and  non-absorption  of 
moisture,  as  has  been  proved  in  numerous  tests  made  by 
impartial  experts.  Have  your  specifications  call  for  Bay 
State  Brick  Co.'s  Bricks  and  thus  be  assured  of  solid  and 
permanent  work  as  well  as  prompt  deliveries,  fidl  count, 
and  Brick  which  can  be  laid  in  weather  too  cold  for  lay- 
ing other  brick. 


■2- 

O 

o 
to 


John  Babcock  £  Go. 


MAKERS   OF 


P)7\5Coci^'a 


3T(gNDAI\D 


VARNiaHES, 


f 


No.    104    Water    Street,  | 


BOSTON,  MASS. 


OUR  VARNISHES  ARE  NOT  EXCELLED. 


TH] 


W.  H.  LEATHERBEE  &  SON., 
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